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TH£ MANUFACTURE OF EUEBY WHEELS. 

The chief essentials for good emery wheels are the follow- 
ing: They must not glaze or gum; they must not be offen- 
sive in odor or injurious to health; be strong enough to hold 
without danger of bursting or breaking off when in opera- 
tion ; and have rapid, cool, and free cutting qualities. Vari- 
ous qualities of wheels are required for specific purposes; 
for instance, a wheel to grind stove or other iron castings 
has to have certain qualities different from those intended 
for grinding steel, tools, twist drills,' and so on. 

By using the different grades of emery in connection with 
the peculiar process of tempering, by which the wheels are 



made to any degree of hardness required, the manufacturers 
are enabled to adapt them to almost every variety of work. 
In ordering an emery wheel, therefore, the grade of emery 
is not OQC of the essentials; its construction should be left 
to the judgment of the manufacturers, who should be in- 
formed and have a thorough knowledge of the work it is ex- 
pected to do, and whether it is intended to cut the edge or 
surface of the metal; then the wheel is made of that compo- 
sition and with that peculiar manipulation which will ren- 
der it best adapted for the specified purpose. In order to 
produce wheels of uniform excellence in all grades, much 
attention has been paid to the method of manufacture, and 



of late many valuable improvements have been made in their 
composition, form, adhesive and cutting qualities. 

The engravings herewith presented illustrate the manner 
of making emery wheels, as practiced at the works of the 
Lehigh Valley Emery Wheel Company, Weissport, Carbon 
county. Pa. The principal departments of interest are the 
stock room, where the materials for emery wheels are kept, 
as Turkey emery and corundum of all grades, the adhesive 
matter, and the different substances used as bodies; the 
mixing room, shown in Fig. 1, where the different materials 
are thoroughly incorporated ; the drying room, where they are 
[Continued on page 258.] 




LEHIGH VALLEY EMERY WHEEL WORKS-INTBEIOR VIEWS. 



© 1878 SCIENTIFIC AMERICAN, INC 



256 



^tuntxiu %mtxum. 



[April 27, 1878. 




EST,AJBJLiIS£CE:D 1845. 



MUNN & CO., Editors and Proprietors. 



PUBLISHED WEEKLY AT 
NO. ST PARK RONA^, NEW YORK. 



O. D. MXJNN. 



A. E. BEACH. 



TERinS FOR THE SCIEPfTIFIC AMERICAN. 

One copy, one year, postage included ... $3 30 

One copy, six months, postage included 1 60 

Cluba.— Oneextracopy of The Scienttpic American will be supplied 
gratis for every club of Ave subscribers at $3.20 each: additional copies at 
same proportionate rate. Postage prepaid. 

The Scientific American Supplement 

is a distinct paper from the Scientific American. THE SUPPLEMENT 
is issued weekly: every number contains 16 octavo pages, with handsome 
cover. uniform in size with Scientific American. Terms of subscription 
for Supplement, $5.00 a year, postage paid, to subscribers. Single copies 
10 cents. Sold by all news dealers throughout the country. 

Combined Rates. —The Scientific American and Supplement 
will be sent for one year, postage free, on receipt of seven dollars. Both 
papers to one address or different addresses, as desired. 

The safest way to remit is by draft, postal order, or registered letter. 

Address MUNN & CO.. 37 Park Row. N. Y. 

B^* Subscriptions received and single copies of either paper sold by all 
the news agents . 

Publishers' Notice to lUail Subscribers. 

Mail subscribers will observe on the printed address of each paper the 
time for which theyhave prepaid. Before the time indicated expires, to 
insure a continuity of numbers, subscribers should remit for another year. 
For the convenience of the mail clerks, they will please also state when 
their subscriptions expire. 

New subscriptions will be entered from the time the order is received] 
but the back numbers of either the Scientific American or the Scien- 
tific American' Supplement will be sent from January when desired, 
in this case, the subscription will date from the commencement of the 
volume, and the latter will be complete for preservation or binding. 



VOL. XXXVIII.. No. 17. [New Series.] Thirty-third Tear. 



NEW YORK, SATURDAY, APRIL 27, 1878. 



Contents. 

(Illustrated articles are marked with an asterisk.) 
Price 10 cents. To be had at this office and of all newsdealers. 



Aerial navigation 263 

American Microscopical Society 258 

Astronomical notes 2fi4 

Baobab* 263 

Battery, percussion cap [6] 2(>7 

Birth wort, three- tailed* 263 

Boiler inspection* 261 

Book notices 267 

Botanical notes 264 

Brass, melting [9] 267 

Broadcloth, American 265 

Business and personal 267 

Catalpa ties, etc 266 

Cement. Portland 258 

Gommunications received 268 

Connally.T. C, obituary 260 

Convict competition 251 

Corns 263 

Correspondence 260 

Cylinder, planning flS] 267 

Dinner pail and lantern* 262 

_ Emery wheel manufacture* 255, 258 

Engineering trade ... 261 

Engines of S. S. Grangemouth* 

259, 260 
Exhaust, locomotive, Brainerd's*263 

Explosive duat 262 

Eisn propagation, accidental 260 

Flowers, luminous 260 

Gardening in France 264 

Great Eastern 264, 265 

Guns, magazine, tests of 266 

Heat and muscular power 266 

Homesickness 266 

Inventions, agricultural 2f)3 

Inventions, mechanical 263 



Inventions, new 265, 

Lead fumes, condensing 

Leather, shoddy. 

Literary congress 

Meerschaum [1] 

Microscope, water lens* 

Minerals 

Notes and queries 267, 

Novelties, scientific 

Ores, treatment of 

Patents, ofiQcial list of 

Pigeon's brain, experiments on . . 

Pipes, sympathetic 

Pipe wrench, Coleman's* 

Planets, new 

Plant culture 

Plant mind, IV 

Poisons, neutralizing 

Polariscope as a photometer 

Prizes, Italian seientiflc 

Pumps [12] 

Riding taught by machinery 

Salmon in halibut 's stomach 

Saw blades, French band* 

Scale, boiler [3J [4] 

Science, etc. as peacemakers 

Steam launch 

Steam power and fuel [15J 

Steamboats, fast 

Sterilization by light 

Tele phone [2] 

Uvula, use of 

Varnish for coins [16] 

Vehicle, new* 

Waste, utilization of 256, 

Waves, effect on masonry 



TABLE OP C0NTENT8 OF 
THE SCIENTIFIC AUEBICAN STJFPLEKENT 

For the Week ending April 27, 1878. 

I. ENGINEERING AND MECIIANIOS.-TheNew Steamboat Grand Re- 
public. Dimensions and particulars, with 1 engraving. 

H, M. S. Iris. Singular Results of Experiments on Screw Propulsion. 
Double Rudder and Movable Propeller Steamship. Ry Captain Sad- 
ler. Read before the Institution of Engineera and Shipbuilders, 
Scotland . —Conapoun ding a Horizontal Engine, 3 illustrations.— Pipes 
for Plumbing. ByJ. M.Clark. 

Jl. TECHNOLOGY.— Photo-Chromo Pictures.— Photographing Interiors. 
By E. La CAN. 

Suggestions inDecoratlve Art. An Italian Chimney Piece in Marble, 
1 illustration. 

Silvering Glass. Solutions, recipes, and practical directions. —Naples 
Yellow. 

III. CHEMISTRY AND METALLCRGT. -The Chemical Composition of 
Californian Wines. By W. IVEsov Macadam. Port, ai alaga. Sherry, 
Mount Vineyard.— Extraction of Gallium. By Lkcoq D'j: Boisbaud- 
HAN and E. JnNarLElscH.— Doterminins Potassa. By .\. Carsot.— 
Solidification of Ether —Estimation of Casein and Fat in Milk.— Col- 
ored Fires without Sulphur. 

IT. ELECTRICITY, LIGHT, HEAT, ETO.-Deflnite Conclusions of Sci- 
ence. Our Earth Motionless. A popular lecture proving that our 
Globe neither rotates upon its axis nor around the sun. By Dr 
Sh^pfer. The Pendulum Experiment and its Inconsistencies. The 
apparent proofs of Centrifugal Force and how they may be explained 
The Winds and Ocean Currents. The revolution of the earth about 
the sun disproved by experiment. Astronomers all wrong. The fixed 
stars no longer fixed. Sizes of the Planets erroneous, etc., 1 illustra- 
tion.— The vibrations of Matter and the Waves of the Ether in Sight 
By M. Fate.— The Vibrations of Matter and the Waves of the Ether 
In Ebullition . By M . F A ve . 

Proceedings of the Society of Telegraph Engineers. Chloride of Sil- 
ver Cell. Pneumatic Battery. Barlow's Logograph. 

V. NATUR .A.L HISTORY, GEOLOGY, ETC.-The Canons of the Colorado. 
Compiled from the Report of Professor .T. W. Powell, Geologist. No. 
II. An extended description, with map, of a region of surpassing Geo- 
logical interest, with numerous engravings or the remarkable scenery 
The Colorado Biver of the West followed through its many hundred 
miles of Canons and Gorges of the grandest and wildest description. 
Adventures of the Explorers. The Topography of the country. The 
Geological History, as recorded In the Rocks. The Bad and Alcove 
Lands. The Dinta Mountains. The Land .1 Standing Rocks, etc — 
Subterranean Forests and Mesquite Thickets. 

VI. MEDICINE AND HYGIENE.-Lectures on Paralysis and Convulsions 
as effects of Organic Disease of the Brain. By C. E. BROWN-SEQnARD. 
Lecture VIII. Loss of Consciousness, and what does and does not 
cause it. Preventing attacks. The latest views on nervous disease, 
and Its cure, supported by numerous cases —The Telephone for Hos- 
pitals.— Gastrotomy.— Consumption of Horseflesh.— Loss of Brain Sub- 
stance, with Recovery. By M. s. Parsons, M.D.-Amputation of Arm 
without Ligatures. By R. H. Mtlner, M.D. 

TU. AGRICULTURE, HORTICULTURE, ETC.-Movable Sheep Shed. 
1 Illustration .-Poison for Red Spider.— Management of Turkeys.— The 
Tsetse .--The Kittatinny Blackberry. By E. Williams.— Cotswold 
Sheep. 1 engraving. 

Tm. CHESS EBCORD.-BiographicaJ Sketch and Portrait of Prank Healy, 
of London. Two Problems and two Enigmas by Mr. Healy.— Problem 
"I R'^- S<?9''6-— The Detroit Press Free Toumey.-The Fourth Meeting 
of the British Chess Association, 1857.— Cochrane vs. Staunton.— Solu- 
tions to Problems.— Chess on a Large Scale.— International Tournament, 
ly Single copies of any desired number of the Supplement sent to one 
address on receipt of 10 cents. 
Bemit by postal order. Address 

MUNN & CO., 37 Park Row, New York. 



SCIENCE AND COUMEBCE AS FEACEUAKEBS. 

There are two and only two great interests which, in the 
progress of mankind toward civilization, have proved them- 
selves to be overwhelmingly on the side of peace, namely. 
Commerce and Science. And to the development of these we 
must look for the final suspension of warfare, if the reign 
of universal peaie shall ever dawn upon earth. It is true 
that religion claims to be a peacemaker also — the great peace- 
maker; but history shows it to be rather a stirrer up of 
strife. It is not until men cease to regard religion as the 
first of human interests, not until they become compara- 
tively indifferent toward it indeed, that they cease to flght 
about it. 

The influence of commerce as a preventive of war is more 
direct and tangible. To the commercial mind the leading 
question touching any course of action is. Will it pay? And 
the experience of mankind is, on the whole, that, commer- 
cially considered, war does not pay. Particularly is this 
true when the commercial relations of the contestants are at 
all close. Besides, commerce makes for peace by multiply- 
ing channels of friendly intercourse, by removing national 
prejudices, and by increasing the mutual interdependence of 
nations. 

The peace promoting influence of commerce can be clearly 
seen in the recent history of the relations of this country 
with England. "We have had disputes in abundance, and, 
according to non-commercial standards, plenty of occasions 
for an appeal to arms. But our commercial relations have 
been so intimate and extensive that we could not afford to 
go to war ; consequently our difficulties have been honorably 
settled by arbitration or other peaceful means. 

It is equally clear that the commercial interests of Eng- 
land have been the chief restraining force in that country 
during the recent oriental trouble. Both the ruling class 
and the rabble have been eager for war; but the prudent, 
practical, commercial element has carried the day for peace. 
And we may set it down as an axiom in social science that 
as the commercial intercourse and mutual dependence of 
nations increase, their disposition to go to war with each 
other will decrease. With such nations the prosperity of 
the people outweighs dynastic pride or imperial ambition. 
The people say, " War will not pay : let us have none of 
it;" and more and more in the world the will of the people 
rules. 

As the great ally and mainspring of commerce, science 
plays an important role as national peacemaker; but its 
chief influence comes through its service in making war 
more and more terrible and destructive, on the one hand, 
and, on the other, in making it less and less a matter of in- 
dividual heroism and brute force. It is a common remark 
that the history of military art is simply the record of in- 
ventions for enabling men to kill each other with ever in- 
creasing ease and swiftness. And the latest inventions have 
been most marvelous in their capacity for killing. There 
is small chance for personal glory on the battlefield now; 
and every new invention only helps to reduce battles more 
and more to the level of the shambles. The question is. Will 
not this line of progress soon end in making war too horrible 
to be tolerated? It must be apparent before long that no 
end attainable through fighting can be worth the sacrifices 
necessary to gain it through or in spite of such destructive 
agencies. 

Besides, may it not be possible for inventors to contrive 
engines of destruction, so awful in their scope and so irre- 
sistible in their power, that the mere assembling of masses 
of men for offensive purposes may be made too hazardous 
to be attempted? — engines by means of which a city or an 
army, however protected by fortifications, may be destroyed 
without possibility of escape ? 

We have seen of late years how one branch of war- 
fare has been practically suspended by the progress of in- 
vention. In their desire to compete with the naval power 
of England the governments of Europe have for the past 
quarter century put forth their strongest efforts to bring the 
science of offensive and defensive naval construction to per- 
fection; and England's counter efforts to maintain the su- 
premacy of her fleet have called out the utmost energies of 
her inventors and builders. Yet the result seems to be to 
make a great naval battle no longer a possibility. During 
the Franco-German war the second best navy in the world 
could do nothing. During the war just ended the splendid 
fleet of Turkey, ofiicered by Englishmen, has been little 
better than useless. And with all our joy at the termination 
of that conflict, we cannot repress a shadowy regret that no 
opportunity was offered to remove the uncertainty as to 
whether the English ships could have got out of the Sea of 
Marmora if any one had chosen to stop them. It might be 
worth a small war to have the status of iron clads definitely 
determined. As things stand their utility is wholly a matter 
of conjecture. 

So much for invention in naval warfare. The torpedo 
has been the great peacemaker. And it is quite possible 
that the torpedo system may ultimately perform the same 
war restraining ofiice on land. Surely science and ingenuity 
are capable of creating an aerial torpedo boat as efficient as 
the water torpedoes are. And then, who will dare go to war? 
Let us imagine an aerial torpedo carrier that could be navi- 
gated by electricity from the ground or from another airship 
kept beyond the reach of destructive missiles; a deadly 
machine that could be made to hover over an attacking 
army or a beleaguered town and rairi upon it explosive shells 
of the most destructive sort. Against a fleet of such engines, 
what city could stand, what fleet or army could gather for 



offensive purposes? All the usual machinery of war would 
be useless, and war as we understand it would be impossible. 
As the sea torpedo has made an end of naval battles, so the 
air torpedo would put a stop to battles on land. And just 
as, through increasing civilization, men are learning more 
and more to put their trust, not on personal prowess or 
elaborate armament, for the settlement of their personal 
disputes, but in courts of law, so nations must learn to sub- 
mit their quarrels to international courts of arbitration. In 
perfecting firearms, science put an end to individual dueling. 
In like manner, by perfecting means of wholesale killing, 
science is likely to put an end to national dueling. The 
most etficient agent of the (unorganized) Universal Peace 
Society of the future will be he who shall invent the best 
aerial torpedo carrier. 

i^ « « ( o . 

THE UTILIZATION OF WASTE MATTEBS. 

The strict economy of Nature, which never allows a par- 
ticle of matter to be either wasted or lost, is so manifest that 
it could scarcely have escaped the attention of man ; and so, 
when circumstances compel him, it is not surprising to see 
him putting in practice the lesson she has taught him, and 
striving to put every scrap to the best account. In China, 
owing to the crowded state of the population, this economi- 
cal husbanding of material has, of necessity, long been in 
vogue; and to such an extent is it carried that what would 
be considered strict economy in Europe or America, would 
there be regarded as absolute waste. The same causes have 
been slowly operating to bring about a similar state of things 
in Europe. Thousands of materials that were but a few 
years ago thrown away as utterly useless are now carefully 
saved and turned to some account either for purposes of lux- 
ury or necessity. Hosts of costly products of distant climes 
can now be procured at home, at an insignificant expense, 
from the most unpromising sources. For instance. Science 
has evoked the most delightful perfumes from the most of- 
fensive refuse, and extracted dyes of the most gorgeous hues 
from a most unlikely looking material — pitchy-black tar. 
Accidental discoveries, no less than active researches, are 
continually transforming some article comparatively worth- 
less into something else that stands high in commercial esti- 
mation, and supplementary factories are gradually spring- 
ing up to utilize the by-products of others. So numerous 
are the discoveries that something useless may be converted 
into something useful, and so rapidly does one follow in the 
wake of another that it is difficult to keep pace with them. 
Scarcely a scientific exchange reaches us that does not con- 
tain the announcement of some such fact, and the details of 
the process by which the result may be reached. Here, for 
example, before us, in the current number of the Echo In- 
dustriel, we have a description of the method by which the 
straw is extracted from manure heaps to be subsequently 
utilized (after cleaning and drying) as a cheap bedding for 
horses and cattle, packing for glass, crockery, etc., but more 
especially for making paper pulp, to which it is said to 
be peculiarly adapted ; since, saturated with urine and al- 
-owed to ferment, ammonia is evolved, which aids in sep- 
arating the fibers, and reduces the need of using stronger 
and costlier alkalies to a minimum-. After extracting the 
straw the remaining manure is sold for the usual purposes. 
The simple machinery for doing all this is the invention 
of an American resident of Paris. Much of the false hair 
worn by the fair sex of Europe and America is derived 
from sources that would make the wearers stand aghast 
were they to learn the facts. From a late report on the 
commerce of Swatow (China) we learn that a large export 
trade in hair, gathered in the stalls of barbers, sprang 
up in 1873, during which year 141 piculs (18,800 pounds) 
worth 3,904 taels ($4,300), were shipped to Europe. In 
1875 theexports of this refuse arose to 1,000 piculs, with 
a value of over $35,000, certainly a remarkable industry 
to be created at such a distant point to supply the de- 
mands of a caprice of fashion. 

To chemistry modern perfumery is perhaps more in- 
debted than any art that ministers to the luxury of life. It 
is commonly supposed that all fioral essences are the product 
of distillation ; nothing could be a greater mistake ; nearly 
every perfume of the toilet bottle or sachet of the mouchoir 
case is the product of waste matters — some of them odor- 
less, others most intensely nauseous and disgusting. "Many 
a fair maiden damps her brow with tha " Extract of Mille- 
fleurs," innocent of the knowledge that its essential ingre- 
dient is derived from the drainage of the cow-house I The 
perfumed toilet soap is scented, and confectionery flavored, 
with oil of bitter almonds artificially prepared by the action 
of nitric acid on the fetid oil of gas-tar. The pure "fruit 
sirups " of some of the soda water venders are made from 
factitious oils that chemists have learned how to produce. 
Singularly enough, too, the latter are usually derived from 
substances of disgusting odor. The oil of pine-apples is ob- 
tained from a product of the action of putrid cheese on 
sugar, or by making a soap with butter and distilling it with 
alcohol and sulphuric acid. The peculiarly fetid substance 
called " fusel oil " serves as a base for several artificial fla- 
vors; thus, distilled with sulphuric acid and acetate of pot- 
ash it gives oilojpears; with sulphuric acid and bichromate 
of potash the product is oil of apples. And so, too, by 
other means known to the chemist, refuse corks are made to 
yield essence of mulberries, tallow to put forth essence of 
melons, and the wood of the willow tree to part with oil of 
wintergreen indistinguishable from the genuine article." 
The fact, well known to the schoolboy, that by the action of 
sulphuric acid on starch, sawdust, woody fiber, etc., a sac- 
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charine substance called " glucose," or grapo sugar, is pro- 
duced, has not by any means been lost sight of in this coun- 
try, notwithstanding the low price of cane sugar. Exten- 
sive works for the manufacture of this article are located in 
one of the largest cities of the western part of the State, 
and almost every day one or two car loads arrive, occasion- 
ally consigned to Europe, but of tener to the various brewers 
of the city and vicinity, and to extensive dealers in molasses. 
All (hese matters show a direct application of science to an 
industrial purpose, and imply a knowledge of the deepest 
investigation into organic chemistry. 

One of the most singular discoveries in the history of 
agricultural chemistry is due wholly to the French. Sheep 
draw from the land on which they graze a large quantity of 
potash, which is eventually excreted from the skin along 
with the sweat. It was shown by Chevreul that this pecu- 
liar potash compound (" suint ") forms at least one third of 
the weight of raw merino wool; while it constitutes about 
15 per cent of the weight of the fresh fleece. As it is easy 
to extract the "suint" by mere immersion in water, the 
wool manufacturers can readily produce more or less con- 
centrated solutions, from which the potash may be recovered 
by appropriate treatment. The development of this new in- 
dustry is principally due to MM. Maumne and Rogelet, 
whose process, in operation at most of the great seats of wool 
manufacture, is very simple. They evaporate the solutions 
to dryness, and place the residuum in retorts, and distill it 
very much the same as coal is distilled at gas works. The 
result is that while much gas is evolved which can be used 
for lighting the factory, and much ammonia is expelled 
which can be collected and used in many ways, there re- 
mains a product consisting of carbonate, sulphate, and chlo- 
ride of potassium. These salts are separated by the usual 
method and pass into commerce. While on the subject of 
animal refuse, we may refer to the manner in which certain 
dead animals are utilized in France. Every portion of a 
dead dog, for instance, is converted to some use; it is boiled 
down for the fat, the skin is sold to glovers, and the bones 
go to make "superphosphate." In Paris the carcass of a 
horse is worth more than elsewhere, inasmuch as the work- 
ing classes eat the best portions of the flesh. The hair is a 
well-known refuse used by the upholsterer; the hide goes 
to the tanner to make thick leather for bank ledgers, etc. ; 
the intestines make coarse gut-strings for wheel bands and 
lathes; the fat, which from a well-conditioned horse amounts 
to 60 lbs. , finds a ready market ; the hoofs are used either by 
turners or makers of Prussian blue, and the bones go to 
manufacturers of ivory black and to turners. Even the 
putrid flesh is allowed to breed maggots, which are sold as 
food to fatten fowls. The final residue is used by rat catch- 
ers to trap their prey, and the skin of the captured rat finds 
a ready sale among furriers on account of its delicate fur. 
A statement that has frequently gone the rounds of the pa- 
pers to the effect that most of the " kid " gloves of commerce 
are made from the skin of this rodent is probably untrue, 
since its small size would preclude its use for anything but 
gloves for children. 

The great meat-packing establishments of the West af- 
ford examples of the extreme refinement to which the utili- 
zation of by-products may be carried. Not a scrap of the 
slaughtered animal is wasted. Every portion fit for food 
(even to the heart and liver) is pickled and packed, and most, 
if not all, of it exported to Europe. The fat, hoofs, horns, 
hides, tails, hair, apd bones find a ready sale in this market, 
for various purposes in the industritfl arts; and the final 
products usually reach us in the form of dried blood and 
bone-black, for the use of the sugar refiner and the agricul- 
turist. 

Until within comparatively a recent period it had become a 
serious question as to what use should be made of the slag 
which is produced in such quantities during the smelting of 
iron ore ; human ingenuity at length solved the problem, and 
produced from this intractable material a white, flocculent 
substance known as " mineral wool," which at once found 
numerous applications in the arts. Within the last few 
years no industry, perhaps, has made greater strides than 
that of paper making, both as regards the materials of its 
manufacture and the applications of the product. Paper 
wheels for railway cars, paper chimney-pots for dwelling 
houses, and paper plates and teacups for the temporary use 
of travelers, must suflice as illustrations. 

Of course it would be impossible within the limits of so 
short an article to refer to any more than a few of the more 
prominent examples of the use of refuse. We have inten- 
tionally omitted very many; but the few that we have given 
will serve the purpose we have in view of showing to how 
great an extent civilization is daily adding to the useful pro- 
ducts of the world, both by economizing its resources and 
calling forth new ones by the aid of chemistry. 



" CONVICT COMPETITION." 

Our workingmen readers are invited to consider the fol- 
lowing hypothetical case, bearing on the convict labor ques- 
tion—a problem which has recently been made the subject 
of sundry exceedingly sympathetic diatribes by those solici- 
tous friends of workingmen, the politicians who compose 
the Legislature of this misgoverned State. The reader will 
imagine himself in the disagreeable predicament of being as- 
saulted, badly injured, and robbed by a burglar who is sub- 
sequently captured, convicted, and sent to prison for a long 
term. The victim after a long and costly illness finds his 
savings swept away, and himself maimed and unable to per- 
form his previous amount of work. Still by owning his 



house he is able to live and support his family. In due time 
the yearly tax on his house falls due, and in looking over the 
items of taxation he finds one for " maintenance of prisons 
and penitentiaries." He goes to a political friend — a legis- 
lator — for explanation, and is informed that the average cost 
of supporting each convict is in the neighborhood of $150 a 
year, and the people ' ' of course " pay it. 

" And what do the convicts do in return?" he asks. 

"Nothing. They are not permitted to work at any re- 
munerative industry." 

" But while honest men outside are doing severe labor — 
laying pavements, blasting rocks, erecting buildings, all kinds 
of hard physical work — how are these scamps employed ? 

" Well, they eat, and recline in their cells, and read tracts 
and other interesting literature supplied by philanthropic 
visitors. Their food is much better than the average work- 
ingman has who labors for a dollar a day, and its forthcom- 
ing is not dependent on the chances of employment. Oh, 
if the State is going to shut them up, of course it's got to feed, 
house, clothe them, provide medical attendance, brace up 
their moral characters, and turn them over to the Prison 
Association when they go out, to be started anew in life, with 
a new suit of clothes and money in their pocket." 

"Nobody takes any such interest in my welfare, and I 
have committed no crime. On the contrary, it taxes all my 
energies to obtain house, food, and clothing by unremitting 
labor, which in these times is even diiiicult to procure. My 
capabilities are greatly reduced by an injury inflicted by one 
of these convicts; yet not only is he freely given as much 
and more, practically, than I am able to earn, but I am com- 
pelled to contribute from my scanty means for his support. 
Why cannot these men be put to useful labor? Why should 
they not sweeps the streets, as in Cuba and Spain, or work 
in the dockyards and on public improvements, as is done in 
France? Why don't you find some redress for this unjust 
condition of afllairs?" 

"Because my constituents won't vote for me again if I 
favor any measure which they imagine affects their pockets 
adversely. If we employ convicts at railroad building, on 
public improvements, and other useful outside work, it is 
true that the prisons will become self-supporting and remun- 
erative institutions, and that instead of your taxes being in- 
creased the same would be reduced through their gains. But 
6,000 convicts may compete with as many workingmen, and 
to conciliate these last we think it best to go on and support 
the convicts." 

" In other words, for the sake of political capital and to 
favor the notions of a few selfish individuals who have no 
respect for the rights of others, honest men of all classes are 
to deprive themselves and their families in orderto maintain 
6,000 scoundrels in idleness?" 

" Precisely." 

And with this our friend picks up his crutch and hobbles 
away, wondering, morality aside, whose position is the most 
unenviable, his or that of the miscreant who injured him. It 
is fortunate, however, that in this State, through Superin- 
tendent Pillsbury's admirable management of the reforma- 
tories, the convict labor problem is being removed from dis- 
cussion and danger of a wrong solution through legislative 
buncombe or the intrigues of malcontent workingmen. 
Some of the largest institutions are already self-supporting, 
and afew are paying the commonwealth a handsomerevenue, 
through the convicts having been quietly set about remune- 
rative work, without regard to the advice of either politicians 
or demagogues. 



STEBILIZATION BY LIGHT. 

It is hardly necessary to refer to the very highly bene- 
ficial influence exerted by light upon health, whether in the 
animal or vegetable world. Deprivation of sunshine works 
a retardation, and in many instances stoppage of natural 
processes. Those workmen are the least healthy who labor 
in cellars and dark rooms ; and it is well known, on the other 
hand, that light, in greater or less degree, is not without 
direct influence upon the nervous system. What the me- 
chanical action of light is, however, upon organisms is a 
problem still unsolved, but that a solution is being ap- 
proached maybe safely predicated upon recent important 
discoveries. Of these one of the most remarkable is that 
made by Dr. Downes and Mr. Blunt, and lately described by 
them in a paper read before the Royal Society, this discovery 
being that solutions otherwise fertile may be completely 
and permanently sterilized by the action of light alone. 

The fact has been very simply demonstrated by filling 
test tubes with Pasteur's solution, placing all under precise- 
ly the same conditions, and then protecting some from the 
light by a sheet lead casing. In the protected tubes, the 
liquid in a few days became turbid and filled with bacteria; 
the solution in the exposed tubes remained perfectly clear, 
and no organisms were perceptible under the microscope. 
This experiment was repeated numerous times, always with 
like results. The greater the amount of sunshine the greater 
the sterilizing effect, and a few days of full sunshine were 
sufficient to prevent entirely the development of the organ- 
isms. Tests were instituted to determine if the action of 
the light resided in the liquid yielding negative results. It 
was found that light was directly capable of destroying 
bacteria; as, if a tube was protected from subsequent con- 
tamination, it remained permanently sterile after exposure 
to sunlight, even though subsequently darkened. By other 
careful experiments it was determined that less than two 
hours of direct sunlight is insufficient to prevent the de- 
velopment of bacteria in inoculated solutions. The pu- 



trefactive tendency of warmth does not override the pre- 
servative quality of light; and the experimenters found that, 
with a full amount of sunlight, tubes could be preserved 
from day to day as readily in hot weather as in cold. 

The action of light was not confined to Pasteur's solu- 
tion, as urine could be preserved in the same way. It is 
curious to note that the germicidal influence does not ex- 
tend to the spores of the yeast plant, and that the light does 
not retard the growth of the same, there even appearing to 
be a kind of antagonism between the bacterial and fungoid 
growths. A series of experiments was instituted to de- 
termine the effect of different colored light on the solutions, 
colored glass screens being interposed. It was found that bac- 
teria appeared first in those protected by yellow, and in those 
almost as soon as when cased in red; next in the red; while 
those in the blue remained permanently clear. It is difficult to 
draw any deduction safely from this. The Lancet thinks that 
it points to the actinic rays of the spectrum as the active 
sterilizing agents, a view in which we cannot agree, inas- 
much as blue glass does not transmit the pure blue spectral 
ray or even the actinic rays only, but allows rays of all 
colors to pass, with some diminished in intensity. It acts, 
therefore, merely as a screen to diminish the power of the 
light, and the fact that it does so transmit only modified 
sunlight is indicated by the sterilization produced. Still it 
is diflicult to explain the presence of bacteria under the 
yellow and red lights, and hence our belief that the correct 
deduction from this experiment is yet to be made. 

One of the most remarkable discoveries of this highly 
important chain was that in the absence of aa atmosphere 
around the tubes, light exercised no sterilizing influence 
whatever. Specimens of the same urine, insolated to the 
same degree, but preserved in vacuo, became turbid from 
bacteria as rapidly as others incased in lead. The investiga- 
tors suggest that " many of the related conditions of or- 
ganic beings may derive new meanings from the facts now 
ascertained, and point out the apparent antagonism in origin 
and effect between the colored chlorophyl, which owes its 
origin to light and is deoxidizing in its action, and -the 
colorless protoplasm which it shields, and to which appa- 
rently, at least in some of its forms, the solar rays are not 
only non-essential, but devitalizing and injurious. " 

These experiments may be regarded as all the more strik- 
ing when brought into comparison with some of M. Pas- 
teur's later discoveries. Not long ago he held a discussion 
with M. Boussingault on the question of the influence of 
solar radiation, the latter holding that, if solar radiation 
should disappear, life would be impossible. Pasteur, on the 
other hand, maintained that it would continue in certain in- 
ferior plants, and occasion the most complete organic 
growths; and he adduced as an illustration the life of the 
Mycoderma aceti, which may take place in darkness on a 
liquid composed of alcohol, acetic acid, and mineral phos- 
phates. It will be observed that Pasteur's demonstrations 
that oxygen and light are not necessary to life are remark- 
ably corroborated in these latest researches of the English 
biologists. Not only may organisms live in darkness, but 
light becomes an absolute source of destruction to them; not 
only may they exist without oxygen, but a vacuum forms 
for them an efficient protection — two conclusions as flatly 
contradictory as possible to preconceived notions regarding 
the omnipresent necessity for oxygen and light on the part 
of all organic nature. 

* 1 1 > » ■- 

A DANGEBOUS ITEM. 

We do not remember in what journal we first saw the fol- 
lowing extract as an original item; but, since it has recently 
been copied without comment by several cotemporaries, 
attention should be directed to it. The article states that : 

" A poison of any conceivable description and degree of 
potency, which has been intentionally or accidentally swal- 
lowed, may be rendered almost instantly harmless by sim- 
ply swallowing two gills of sweet oil. An individual with 
a very strong constitution should take nearly twice this 
quantity. This oil will most positively neutralize every form 
of vegetable, animal, or mineral poison with which physi- 
cians and chemists are acquainted." 

The idea that sweet oil will neutralize such poisons as 
prussic acid, nicotine, strychnine, curare, and a host of others 
less speedy in their action, is almost too absurd to demand 
refutation. In some cases, when taken into the stomach in 
large quantities, it may serve to involve acrid and poisonous 
substances and mitigate their action, until the arrival of a 
physician with specifics shall relieve the patient from dan- 
ger; but it is not to be used in all cases, for its administra- 
tion, for instance, immediately after the swallowing of a 
corrosive mineral acid, such as oil of vitriol, would be fol- 
lowed by most fearful results. 

As the great multitude of poisons known to the physician 
and chemist are classified according to their varied mode of 
action on the animal economy, it is evident that the method 
of treatment in oases of poisoning must likewise vary. There 
can bQ no one specific for all. 

It is to be hoped that no one will be simple enough to try 
this antidote; for if he does, the absurd person who penned 
the quoted statement may have a human life to answer for. 
i» < « > ♦ 

The 8oeiSte d' Hygiene of Paris is making arrangements to 
establish in the cities and towns of France chemical labor- 
atories for the purpose of examining articles of food and de- 
tecting adulterations or unhealthful constituents. In Eng- 
land the value of public analysts has long since been 
satisfactorily demonstrated. 
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[Continued from first page.'] 
placed in trays and exposed to a uniform and peculiar atmo- 
sphere, indicated by a hygrometer, and a certain temperature 
varying slightly above and below 130° ; the pressing room 
(Fig. 3, page 355), where there are hydraulic pumps and 
presses of great power, a great variety of moulds, and me- 
chanical appliances for the manipulation of the wheels; a 
testing room (Fig. 3, page 355), where each wheel is tested 
before it leaves the manufactory; and a machine shop, for 
the construction of new machinery -and repairs to the ma- 
chinery on the premises. 

The process of making emery wheels is apparently a very 
simple one, but great experience and good judgment are 
necessary in the selection of suitable materials and the mix- 
ing, tempering, and pressing of the same. When a wheel is 
ordered for some specific purpose, the manufacturers' for- 
mula for such a wheel is sent to those in charge of the differ- 
ent departments. This formula states the kind and propor- 







THE LEHIGH EMERY WHEELS. 

tion of materials to be used, the pressure and heat to be ap- 
plied, etc. The first process is the mixing and drying, as 
already referred to ; the second, the pressing. After the 
composition and adhesive matter have been thoroughly 
worked and prepared, the mixture is placed in strong cylin- 
drical or other shaped iron moulds and subjected to an enor- 
mous pressure. The hydraulic press, represented on the right 
of the engraving. Fig. 3, has a cylinder 514 inches thick, 
made out of gun metal; the ram is 19 inches in diameter; 
the platen 4 feet square, and the diameter of the Bessemer 
steel columns is 33^ inches. This press is operated by 
double force pumps, and is capable of exerting an immense 
hydrostatic pressure. Attached to this machine is a mer- 
curial gauge which will indicate 1,000 tons pressure. 
Smaller hydraulic presses are used for lighter work. The 
pressure on the wheels is applied at top and bottom, and the 
plates between which the wheel is pressed are heated by 
steam to certain temperatures. After the wheel has been 
thus moulded and pressed, the mould is taken to a smaller 
hydraulic press, which removes the wheel from the mould. 
It is then left to cool and harden, after which it is turned and 
"trued up " in an ordinary lathe, the turning being effected 
by the use of diamond turning tools. It is then ready for 
testing, which is done by putting the wheel on an arbor and 
driving it at a high speed, about 10,000 feet (surface speed) 
per minute. To prevent accident in case the wheel should 
burst, owing to the great centrifugal force, the wheel and 
its arbor are inclosed within a strong wooden guard or box, 
as seen in Fig. 3. Should the wheel stand this test it is 
considered safe for use. Emery wheels are made at the 
works of the above-named company, of all sizes and shapes. 
It is claimed that a wheel of this description, 80 inches in 




FORMS OP EMERY WHEELS. 

diameter and 5 inches thick, will wear down nearly to the 
spindle, and will do just as much work as when large if 
speeded up. Hence the importance of using cone pulleys 
on the spindles of emery wheels. Small wheels, J^ inch in 
diameter and ^^ inch thick, are made for dental purposes. 
Fig. 4 represents an emery wheel machine, on the arbor of 
which from two to six wheels can be placed and operated at 
one time, and Fig. 5 shows some of the different forms in 
which the wheels can be shaped. The emery wheels made 
at these works are strong, durable, and of very excellent 
quality. Being made under a hydraulic pressure combined 
with heat, we are informed that perfect regularity in their 
hardness is obtained. There is no clogging or gumming, 
and the hardest metal when applied to the corners is cut rap- 
idly away without any perceptible wear of the wheel. 

■ * c « I » 

THE CTJLTVBE OF HOUSE PLANTS. 

At this season of the year, a little care bestowed upon the 
treatment of house plants is better repaid in the future 
growth of the plants than at any other time. The soil for 
potting plants must be light. It may be lightened by mix- 
ing it with coarse sand such as builders use. The soil 
should not be pressed tightly about the plant roots, nor 
should the pot be' quite filled with mould. There should 
always be drainage provided. For pots it is sufiicient to 
well coyer the bottom of the pot with small pieces of broken 
earthenware. But if boxes are used a layer an inch and a 



half deep of coarse cinders is excellent. This drainage is 
necessary to prevent the roots from rotting, and it follows 
that plants should never be watered from the flower pot 
saucers. But very little water is necessary at this time of 
year, nor should it be perceptibly warmed. Slips or cuttings 
will start best in unusually dry soil if the temperature is 
below 60° Fah., but if planted in coarse sand a liberal sup- 
ply of water is necessary. 

A very common error is to choose old wood for slips or 
cuttings, whereas the young green branches are the best. 
They should be planted deeply, and the surface of the soil 
must be kept loose. In watering, wet the soil in the neigh- 
borhood of, but not close to, the cutting. Carnations and 
pinks are best obtained by layering; that is, the shoots are 
cut half or three quarters through, and bent so that the part 
cut may be covered about a half inch in the soil. In about 
three weeks the part cut will have thrown out roots, when 
the cutting may be removed from the parent plant and 
potted by itself. Geranium slips are best obtained by cut- 
ting arms of young wood three quarters of the way through 
at a distance of about two inches from the end of the shoot, 
and then allowing the partly severed slip to stand about 
a week or eight days on the parent plant before entirely 
severing it. Running plants are best propagated by pin- 
ning the arms down to the surface of the soil ; this will cause 
them to take root as they spread. To cause plants to grow 
bushy, pinch the eyes out of the ends of the longest branches, 
which will then throw out side shoots, and in this way a 
plant may be caused to grow to almost any required shape. 
If plants are infested with insects they may be effectually 
freed as follows : Place them upon a table or platform, on 
which there are two or three inches of sand, and cover them 
with a vessel of any kind, or place over them a cloth so ar- 
ranged as to cover without damaging them. Beneath 
the vessel or cover insert some burning tobacco, and let it re- 
main for ten or fifteen minutes. This is a much better plan 
thanusing tobacco water, because the smoke will permeate 
between the leaves, where it would be difiicult to get the to- 
bacco water; but if tobacco water is used, it should be 
syringed beneath the leaves in all directions. If the soil is 
impregnated with insects, as is very often the case from the 
use of fertilizers, the very best remedy is to let the soil get 
dry, and then cover it with chimney soot to a depth of about 
l^ inch; then apply water liberally. This will kill the in- 
sects without in jurying the plants. Insects in the fertilizer 
are very common and destructive for plants, and can only 
be guarded against with certainty by pouring boiling water 
on the soil after well mixing the fertilizer in it. To prevent 
the destruction of seed by insects, it may be mixed, before 
sowing, with either powdered sulphur or soot, the latter be- 
ing preferable. 

To cause a plant to bloom, allow it to become pot bound; 
that is, let it remain in the pot until the roots have become 
matted in the pot, and as soon as it has done blooming repot 
it in a larger pot, taking care not to disturb the roots. In 
order to facilitate this give the plant a little water; place the 
hand over the surface of the soil, with the fingers spread out 
and the stem of the plant between the fingers; turn the pot 
upside down and tap its edge against something solid, and 
the plant and mould will come unbroken from the pot. 
Place the plant in the middle of the new and larger pot, and 
fill in all around it with rich mould. 

Plants raised in the house for subsequent planting in the 
garden should be placed out of doors in the middle of the 
day during warm weather, so that they will become grad- 
ually accustomed to the change of temperature and not wilt 
when planted out. They should be planted out in a dry soil 
and in dry weather, or just before a rain shower, 



Steam Iiauncta Performances. 

A correspondent writing from Port Royal, S. C, says; "It 
may be of interest to your readers to know the work per- 
formed by a little launch here. Length of boat, 30 feet; 
width of boat, 6 feet 9 inches; draught of water, 3 feet 6 
inches forward, 3 feet 4 inches aft. One vertical engine and 
boiler on the same foundation (a flat cast iron plate) ; engine, 
8x8 inch ; pressure of steam, 40 pounds ; revolutions, 330 
per minute; screw, 3 feet diameter, 43 inch pitch; speed, 8 '5 
miles per hour. The engine has a piston valve. We exhaust 
into the stack for draught. With 60 pounds of steam we 
can make 9J^ miles per hour." 

^ I • I » 

Manufacture of Portland Cement. 

At a recent meeting of the Liverpool Engineering Society, 
Mr. Wilkinsoa Squire described the process of making Port- 
land cement, as practiced at the works of Messrs. Peters, on 
the Medway, which in brief is as follows : After being ex- 
cavated close at hand the gray chalk, of which this cement 
is chiefly composed, is conveyed by a tramway to the mix- 
ing pans, where after being mixed with water and one fourth 
its weight of clay, it is thoroughly stirred and harrowed, and 
then run off into large tanks called " backs," where it re- 
mains for about 3 weeks to settle. At the end of this time 
the water is run off very quickly by an ingenious process, 
and the sediment, technically known as "storry," removed 
to an adjacent drying house, where it is thoroughly dried 
by the action of heat, and then passed to the kilns to be cal- 
cined, and from thence to mills to be ground to an extremely 
fine powder by large and powerful millstones; the usual test 
demanded by engineers being that, on being passed through 
a fifty wire gauge sieve, the residuum should not exceed ten 
per cent. On leaving the mills, all that remains to be done 
is the packing and dispatch of the cement. 



A WAIEB LENS HICBOSCOFE. 

BY GEO. M. HOPKINS. 

The first microscope in existence consisted of a drop of 
water. Water lenses as formerly used were unstable and 
tremulous, and almost if not quite worthless. This difliculty 
may be overcome, and the drop of water may be rendered 
available as a microscope lens by confining it in a cell con- 
sisting of a short tube having a glass bottom. 

Fig. 1 represents the simplest and cheapest of all micro- 
scopes. It consists of a thin piece of glass, having attached 
to it one or two short paper tubes, which are coated with 
black sealing wax, and cemented to the glass with the same 
material. 
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SIMPLE WATER LENS MICROSCOPE. 

By aid of the small stick water is placed, drop by drop, in 
the cells until the lenses acquire the desired convexity. Ob- 
jects held below the glass will be more or less magnified, ac- 
cording to the diameter and convexity of the drop. 

An easily made and convenient stand for the water lens is 
shown in Fig. 3, and Fig. 3 is a vertical section of the lens, 
showing the screw for adjusting the convexity of the drop. 

The stand is made of wood. The sleeve that supports the 
table slides freely upon the vertical standard. A wire hav- 
ing a milled head, by which it may be turned, passes through 
the upper end of the standard, and has wound upon it a strong 
silk thread, one end of which is tied to a pin projecting from 




WATER LENS MICROSCOPE COMPLETE. 

the table supporting sleeve. An elastic rubber band is at- 
tached to the lower end of the sleeve, and to a pin project- 
ing from the standard near the base, to draw the table down- 
ward. By this device the focus may be nicely adjusted. 

Two standards project from the bed piece for receiving 
the corners of a rectangular piece of silvered glass which 
forms the reflector. 

The best form of water cell consists of a brass tube about 
% inch long and J^ to y'j- inch internal diameter, having in 
one side a screw for displacing the water to render the lens 
more or less convex. A thin piece of glass is cemented to 
the lower end of the tube, and the inside of the tube is 
blackened. 

Several bushings may be fitted to the upper end of the 
tube to reduce the diameter of the drop, and thus increase the 
magnifying power of the lens. 

Water containing animalcula may be placed on the un- 
der surface of the glass, and the lens may be focused by 
turning the adjusting screw. The lens may also be adjusted 
to magnify objects placed on the movable table. 

If air bubbles form on the upper surface of the glass they 
may be readily.'displaced by means of a cambric needle. 
^ » » > » 

At the recent annual meeting of the American Microscop- 
ical Society of the city of New York the following ofllcers 
were elected for the ensuing year: President, John B. Rich, 
M. D. ; Vice President, Wm. H. Atkinson, M. D. ; Secretary, 
O. G. Mason; Treasurer, T. d'Oremieulx; Curator, John 
Frey. 
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COMPOUND MABINE ENGINES. 

The accompanying engravings illustrate the compound 
eilgines of the English steamship Grangemouth, plying be- 
tween the port of the same name, Leith, Rotterdam, and 
Amsterdam. The vessel is 190 feet long, keel measurement, 



37 feet beam, and 14 feet 3 inches depth, moulded ; and her 
displacement is 1,134 tons. The dimensions of the engines 
are as follows: Diameter of cylinders, 34 inches and 43 
inches; length of stroke, 43 inches; nominal horse power, 
135; condensing surface, 1,000 square feet; load on safety 



valves, 80 pounds per square inch. On trial the following 
results were obtained: Steam pressure, 793^ pounds per 
square inch; revolutions per minute, 85; speed of piston, 595 
feet per minute ; vacuum, 34'5 inches; indicated horse power, 
766 '3 ; speed in knots, against tide, 10-5. There are two tubu- 




COMFOUND ENGINES OE THE STEAMSHIP GBANGEMOUTH. 
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lar boilers, having a total heating surface of 1,882 square 
feet, with a total furnace grate area of 64 -4 square feet. The 
engines are provided with a Weir's patent feed heater, shown 
fixed to the side of the high pressure cylinder. The feed 
water from the hot well is pumped into the top of this ves- 
sel, and descends in the form of spray over a series of trays 
in the interior, mingling at the same time with a jet of steam 
taken from the receiver. This raises the temperature to up- 
wards of 250°. It is then continuously drawn off at about 
that temperature, and forced into the boilers. The boilers 
are fitted with Cockburn's patent safety valves, loaded with 
direct springs. The Engineer, from which we obtain these 
particulars, states that the Grangemouth's engines have more 
power than is needed for the requirements of the trade in 
which she is engaged, and that her performance during the 
time she has been on her station has been highly satisfactory. 
On several voyages her engines have maintained an average 
speed of 79 '5 revolutions per minute from port to port, with 
a very small consumption of coals. 



Treatment of Ores. 

To the Editor of the Scientific American ; 

Being a practical quartz mill man, my attention was at- 
tracted by the leading editorial in your issue of March 23. 
Your opinion that a process for a finer comminution of ores 
is desirable would lack universal concurrence for two rea- 
sons: First, after passing through a 50 or 60 mesh screen, 
the ore particles, as a rule, conceal but little metal. A rea- 
son for this is that quartz is more tenacious than the mineral 
it contains, and in breaking or crushing ore the fracture is 
naturally through the richest portions. In support of this 
is a fact well known to many, that almost always the coarsest 
sand in the tailings (when cleaned as well as possible from 
particles of quicksilver and finer portions of tailings) will 
assay far less than the average tailings. If tailings from the 
Consolidated Virginia or California ores (they are all crushed 
coarse and ground), after running over the blankets, are dis- 
charged into a V box, which allows the escape of one half 
through the bottom and the other half over the top, the lat- 
ter will assay about 50 per cent higher than the coarser half. 

Secondly, ore can be made extremely fine in good pans in 
proper shape, time only being required; or by raising the 
muller just enough not to grind, we have the condition you 
suggest, i. e. , forcing the pulp through the quicksilver. A 
large percentage of the pans of to-day, however, do not fill 
these conditions, because of improper currents. A pan 
should generate a spirally annularcurrent, passing under the 
muller with proper force and volume. 

The principle that employs the stamp and pan for amal- 
gamation purposes may be radically wrong, but he who 
thinks to supplant them by a better will find it a great un- 
dertaking; yet the reward would not be wanting, for there 
is no class of people who desire more to have the very best, 
or who take better to genuine improvements, than the min- 
ing men of the Pacific coast. M. P. B. 

Oakland, Cal. 



The Polarlscope as a Photometer. 

To the Editor of the Scientific American : 

In my communication published in the Scientific Amer- 
ican of March 23, page 186, I forgot to mention an impor- 
tant advantage possessed by my arrangement, and which is 
not shared by that of Herr Merz, described in the issue of 
March 16, page 163, in which the reflectors are all placed in a 
fixed position. The advantage referred to is that my appa- 
ratus can be used as a photometer, by attaching a graduated 
scale so as to measure the angle under which the analyzer is 
turned round. All who are familiar with polarized light 
know that when the planes of polarization of polarizer and 
analyzer coincide, there is no loss of light except that due to 
the absorption by ordinary reflection or refraction ; further, 
that when either polarizer or analyzer is turned round, 
the light is gradually obliterated until the planes of polari- 
zation make an angle of 90°, when the minimum amount of 
light is reached. It is therefore evident that the number of 
degrees required to make two sources of light equal gives a 
comparative measurement of their relative intensities. 
Theory teaches, however, that this angle itself gives only an 
approximate estimate, and that the correct measure is the 
square of the sine of the angle. This has been confirmed 
by experiment, which is easily done when such a polariscope 
is used in conjunction with the ordinary means of photome- 
try. I will illustrate this with an example : Suppose we 
have as two lights the flames of a kerosene lamp and of a 
standard wax candle, and that we have to turn the analyzer 
30° in order to reduce the kerosene flame to the intensity of 
the wax candle. As the sine of 30° = J^, and its square J4, 
it would prove that the kerosene flame is four times brighter, 
and therefore equal to four standard wax candles. 

Another item has to be iidded, namely, that Zollner of 
Berlin has applied this very same method to the classifica- 
tion of the stars, substituting, for the rough estimate thus 
far followed in dividing them into stars of the first, second, 
and third magnitudes, etc., a regular astro-photometric pro- 
cess. He uses for a standard a lamp the light of which 
shines through a small hole, throws its light by reflection 
into the tube of the telescope, and its image in the focus of 
the eye-piece, employing for this purpose a similar arrange- 
ment to that used to illuminate the fine cross threads serving 
for measurement by night observations. Suppose him now 



to compare two stars, say Sirius and Capella, and that he 
has to turn the analyzer through 23° to reduce the light of 
Sirius, and 10° to reduce that of Capella to the same in- 
tensity as that of the lamp, a rough estimate would give the 
relative intensity of thesestars as 23 : 10 or, nearly, 7 : 3, show- 
ing that Sirius gives about 2}{ times more light than Capel- 
la. The more correct estimate gives for the sines of 23° 
and 10° respectively '0389 and 0'0174, of which the squares 
are 0'15138 and "03027; of these numbers the first is nearly 
five times greater than the last, proving that if correctly 
calculated the light of Sirius is equal to five times that of 
Capella. This agrees better with estimates made before, 
though with less perfect means. Some of the results ob- 
tained by Zollner by the use of this polariscope-photometer, 
are as follows: 

COMPARATIVE LUMINOSITY OP THE MEMBERS OP OUR 
PLANETARY SYSTEM. 

Sun is to full moon as 613,000 : 1 

" "Mars as 7,000,000,000:1 



Jupiter as 
Saturn as 
Uranus as 
Neptune as 



5,500,000,000 :1 

131,000,000,000 : 1 

8,000,000,000,000 :1 

80,000,000,000,000 :1 



COMPARATIVE LUMINOSITY OP SOME STARS. 

Capella and Sirius are as 1 ; 5'0 

" " Vega " 1:1-2 

" " Betelgeuse 1 : 0'5 

" " Regulus 1 : 0-4 

" " Pollux 1 : 0-3 

COMPARATIVE LUMINOSITY OP STARS AND PLANETS. 

Capella and Venus areas 1 : 48'0 

Mars " 1:7 

Jupiter " 1 : 10 

Saturn " 1:0-4 

Uranus " 1 : 0066 

Neptune" 1 : 0-0007 

These data will form important records for the future, as 
it is well known that continual and sometimes very great 
changes take place in the amount of light developed or re- 
flected by the heavenly bodies. 

P. H. Vander Weyde. 



PLANT HIND. 

IMMOBILITY VERSUS ACTIVITY. 

Careless observers accept without question the idea of 
immobility, in connection with the life and being of plants, 
considering them as only intended to adorn the surface of 
the earth, and please the eye with their beauty, or as good 
for food and medicine; yet due consideration of the organiza- 
tion and phenomena of plant life goes far to contradict this 
general impression. Attentive observers and profound 
thinkers have drawn different conclusions. We quote, to 
begin with, from the " Cosmos " of the illustrious Alex, 
von Humboldt: "If nature had endowed us with micro- 
scopic powers of vision, and the integuments of plants had 
been rendered perfectly transparent to our eyes, the vegeta- 
ble world would present a very different aspect from the ap- 
parent immobility and repose in which it is now manifested 
to our senses." Charles Darwin also, in his " Structure and 
Distribution of Coral Reefs," remarks that our forests do 
not conceal BO many animals as the low weedy regions of 
the ocean, where the sea weed rooted to the bottom of the 
shoals, and the severed branches of the fuci (sea wrack), 
loosened by the force of the waves and currents, and swim- 
ming free, unfold their delicate foliage, upborne by air- 
cells. 

Baron Charles von Reichenbach, in his valuable work on 
the " Dynamics of Magnetism," relates some interesting ex- 
periments on living organic structures, demonstrating that 
special manifestations of intense vital activity occur in 
plants. For instance, coils of stout wire were laid over a 
Oalla ^thiopica, a Pelargonium moschatum, and an Aloe de- 
pressa. The wire became immediately hot in the hand of 
the holder, and at the same time the point of the wire dif- 
fused cold wind. The Oalla manifested the greatest strength, 
the Aloe the least, while the Pelargonium moschatum always 
kept the medium, and so it seemed likely that the measure 
of the strength increases in equal degrees with the rapidity 
of the growth. The Oalla is quick growing, while the Aloe 
is slow. M. Reichenbach also discovered that entire trees 
produced a total impression of coolness; and plants in pots 
were mostly warm on the stem, cool in the flowers. Trees 
were cold near the upper end, but warm near the ground. 

The vital activity of plants consists chiefly of processes 
which are not visible to the unassisted eye, such as growth 
and assimilation, or vegetable glandulation, by which are sep- 
arated from the sap or vegetable blood, mucilage, starch, 
and sugar, for the sustenance of bulbs and buds. An ex- 
ception, however, may be found in their secretion of honey, 
in the nectarium or honey gland, which is of great import- 
ance in the vegetable economy. In 1694, Tournefort recog- 
nized its existence in the passion flower and some other 
plants; and Vaillant, in 1718, regarded it as apart depend- 
ing on the petals. Its name is due to Linnaeus, derived 
from nectar, the fabled drink of the gods. In many flowers 
the nectarium is shaped like a spur or horn; in others, forms 
a part of the corolla, lying within the substance of the petals 
(lily); again, in a series or row within the petals, yet uncon- 
nected with their substance, often resembling a cup, as in 
narcissus; situated upon, or making a part of the calyx; 
seated upon the anthers, or tops of the stamina ; placed upon 
the filaments; upon the seed bud, attached to the common 



receptacle; with others of so singular a construction, they 
do not properly fall under any of the above descriptions. 
In the Pelargonium, or African geranium, the nectary is a 
tube running down one side of the flower stalk. In Ibis 
honey cup the secretion is exposed to the open air previously 
to its absorption into the vegetable vessels. A French phil- 
osopher has endeavored to show that the oxygen, or base of 
vital air, is the constituent principle of our power of sensi- 
bility. The sugar-making process carried on in vegetable 
vessels is a great source of life to al! organized beings, and 
cannot be made from aerial matter without the assistance of 
vegetation 

To return, this process of honey making results in an ac- 
cumulation of carbon or sugar in the nutritive organs of the 
plant, which is consumed by its reproductive ones. The 
Oacalin, suaveolens produces honey in such abundance that it 
may sometimes be smelled at a great distance from the plant. 
Dr. Darwin remarked that he had at one time counted on 
one of these plants, "not only bees of various kinds with- 
out number, but above two hundred painted butterflies, 
which gave it the appearance- of having so many additional 
flowers," This honey forms the food of the male and female 
parts of plants, and the nectary begins and ceases its pro- 
duction with the birth and death of those animated beings, 
the stamens and pistils, or the parts of the plants in which 
seems to be concentrated what may be termed the individu- 
ality of plant lile. 

The similitudes of vegetable and animal anatomy will oc- 
cupy our attention from this point. R. C. K. 



Thomas C Connally. 

In the notice of deaths in the Patent Ofllce at Washington, 
omission was made of one which creates a profound impres- 
sion among a large circle of acquaintances. Thomas C 
Connally was long connected with the Patent Ofiice as As- 
sistant Examiner, and filled the position with credit to him- 
self and satisfaction to the government. He was a man of 
great purity of character, much personal worth, kind, gen- 
erous, sympathetic. An acquaintance of many years en- 
ables me to bear this slight tribute to his memory. 

Mr. Connally was formerly a journalist, and the writer 
first became acquainted with him as editor of the Evening 
Telegraph, published in Washington 1852-3. He was highly 
esteemed by his cotemporaries, Messrs. Gales and Beaton of 
the old National Intelligencer, Blair and Rives of the Olobe, 
and Gideon of the Bepublic. He was an honorable laborer in 
the field of Washington journalism, and contributed not a 
little to the enviable position of metropolitan political papers 
of that day. 

Mr. Connally never wholly relinquished his interest in the 
press, and during the last Presidential campaign contributed 
the power of his pen toward the success of his party. 
He was fond of literary and scientific work, devoting 
much of his leisure to the advancement of their claims. 
Several gentleman residing at the Capitol organized, a few 
years since, a scientific association, holding bi-monthly 
meetings, to discuss matters of general scientific interest. 
Mr. Connally was an active member. 

It is always painful to record the departure of friends, 
but when men of so much usefulness and great personal ex- 
cellence die, we feel that no common loss has befallen the 
community Peace to his memory. D. 

< I « » »i ■ 

Accidental Fish Propagation. 

About two years ago the Missouri and upper Mississippi 
rivers were stocked with salmon. During the last season 
salmon in various stages of development up to full size were 
caught in these rivers; and the frequent finding of large fish 
has caused no little astonishment to those who regard the 
slocking of two years ago as the original beginning of the 
species in the locality, the matter becoming a topic of news- 
paper coipment. A correspondent, residing at Oregon, Mo., 
recalls to our recollection the fact that, some eight or nine 
years ago, a fish train, bound for California, under the auspi- 
ces of the Fish Commission, was wrecked on the Elkhorn, 
near the confluence of that river with the Platte, in Ne- 
braska. Our correspondent happened to be a witness of this 
accident, and confirms the statement published at the time, 
that millions of small fish and ferlilized eggs were in this 
way lost (as it was thought) in the Elkhorn. This appears 
to be a sufficient explanation of the frequent appearance of 
full-grown fish at the present time. 



Scientific Novelties. 

Following in the wake of the scientific novelties that have 
been for some time exhibited in our shop windows under 
the form of hygrometric or barometric flowers, which change 
color according to the varying conditions of the air, we note 
the appearance of "luminous flowers." These flowers are 
prepared with sulphurets of strontium, calcium, etc. , and it 
is only necessary to expose them for a short time to sunlight 
to observe them become afterwards phosphorescent in the 
darkness. 

Recently Messrs. Dagron & Gisclon have put forth a 
novelty in the shape of " sympathetic pipes." The bowl of 
a meerschaum may be colored a most beautiful chocolate in 
five minutes, by first tinting it wi*h a solution of nitrate of 
silver in ether and alcohol, to which essence of roses and 
camphor are added. By these means any image or super- 
scription painted on the pipe will gradually appear, like a 
photographic impression, under the influence of the light or 
heat of the burning tobacco. The images once made are 
permanent. 
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STEAM BOILEB INSPECTIOK. 

It is hardly necessary to point out that in the prevention 
of boiler explosions there is a double interest : first, that of 
the public, which looks to the preservation of life and pro- 
perty; and, second, that of the owner, who incurs the direct 
loss. The former interest is represented in the rules pro- 
mulgated by the United States Government relative to boil- 
er inspection, the stamping and testing of boiler plates, etc., 
of which a new code has recently appeared, and will be found 
in full in the Scientific Ameeican Supplement, No. 113. 
The owner's interest may be considered as specifically guard- 
ed by the private insurance companies, which take risks on 
steam boilers after proper inspection. Between these two 
safeguards there is the invariable distinction which always 
exists between official and private business, namely, that 
lack of thorough enforcement of regulations which in the 
latter case is necessitated by pecuniary considerations, ab- 
sent of course in the former. And these considerations ob- 
viously affect both insurer and insured, the first gaining 
the premium, the second protection against loss, so that on 
both sides there is ample motive for rendering the examina- 
tion of the boiler and adoption of the proper safeguards as 
thorough and well advised as possible. 

For some twelve years past special attention has been 
given to the matter of inspecting and insuring boilers by 
the Hartford Steam Boiler Inspection and Insurance Com- 
pany. This corporation regularly causes all the boilers 
placed under its care to be inspected by competent en- 
gineers once a year, occasional visits being made as is deemed 
necessary in the interim. • 

The business of the concern is conducted according to a 
carefully prepared system. On receipt of the proposal for 
insurance, together with the inspector's report, the boilers 
are classified, and accepted at a suitable rate of insurance, 
unless they are found by the inspection to be absolutely un- 
safe, in which case the applicant is furnished with a 
written statement of their condition. The policy of 
insurance which the company issues covers damage to 
boilers, buildings, stock, and machinery arising from 
explosion, and is a giiaranty that the work of inspec- 
tion has been thoroughly done. This last is further 
vouched for by the fact that the company has a pecu- 
niary interest in its sufficiency. Twenty-seven inspec- 
tors, practical engineers, are employed, and these hand 
in monthly reports. In 1877, we learn that there were 
34,000 examinations. The number of defects discov- 
ered amounted to 15,964, of which 8,690 were con- 
sidered-dangerous. The whole number of boilers con- 
demned was 183. Among the things to which special 
attention is given are the following : Defective boiler 
plate, insufficient riveting and staying, external and 
internal corrosion, burned and blistered plates, deposit 
of sediment, incrustation and scale, patches, internal 
grooving, defective water gauges, blow-off cocks, over- 
loaded and defective safety valves, pressure gauges, 
etc. At the company's rooms, in Hartford, there is 
what might be termed a boiler museum. The collec- 
tion of specimens of defective plates, lumps and strata of 
deposit, corroded braces, plates taken from exploded boil- 
ers, etc., is an evidence of culpable carelessness and neglect. 
This permanent exhibition of boiler defects graphically 
proves not only the necessity for continual supervision and 
thorough investigation, but also the value of such constant 
study into the nature and causes of boiler accidents as is here 
being carried on. Engravings and descriptions of remark- 
able flaws, defective plates, and the peculiar forms of boil- 
ers after explosion, which have come under the company's 
notice, are frequently published and are of much scientific 
interest. 

The annual reports are interesting compilations, abound- 
ing in facts, statistics, and the relation of observation and 
experience. A single instance, drawn from the records of 
the company, and here presented, will illustrate one of the 
many dangerous cases of incrustation and accumulation of 
scale occasioned by the use of impure water which, with 
other serious defects arising from other causes, have been 
brought to light. While every steam userknows how quick- 
ly deposits accumulate in the bottom and on the sides of 
boilers, few probably have encountered cases where feed 
water pipes have become choked by the gradual accumula- 
tion of foreign substances, as shown by the annexed en- 
graving. This represents a section of water feed pipe taken 
from a boiler at St. Louis, in 1876, where water from the 
Mississippi was being used. The extent of the deposit 
which checked the flow of feed water is remarkably great. 
During 1876, out of 2,894 cases of incrustation and scale, 
892 were regarded as dangerous and due warning given. 

^ I ■ I » 

Pig Lead flrom Smoke. 
The Joplin (Mo.) Mining JVews says: In the process of 
smelting the ore a great deal of it escapes in the form of 
smoke, or lead fumes, as it is more properly termed. It has 
been known for years that a large per cent of the metal was 
thus lost by its being sublimized and passing off into space. 
The white lead company was organized for the purpose of 
catching this smoke, and by passing it through an almost 
endless line of pipes of sheet iron and woolen bags, condense 
it. The result was that after an outlay of many thousand 
dollars and a year's experimenting they have succeeded in 
condensing the smoke or lead fumes into metallic lead, the 
same as steam is converted into water. The product of the 
fumes is a bluish, impalpable powder, which makes a 
splendid blue paint, pronounced equal to the corroded arti- 
cle. For the purpose of making it white several furnaces 



were built, and the blue product, with the aid of an im- 
mense heat, is again changed into lead fumes, which are 
again condensed and come out pure white lead. In the 
transforming of the blue lead into fumes, considerable pig 
lead is made. The object is to sublimize it all, but the 
heat is not powerful enough to do so. 

< I » » » 

liord GranTlUe on tbe Engineering Trade* 

In proposing the toast of the evening at the annual dinner 
of the London Association of Foremen Engineers, at the City 
Terminus Hotel, recently. Earl Granville said: 

When first invited to take the chair to-night 1 naturally 
inquired what were the objects of your association. It was 
not necessary to ask who the foremen engineers were. I 
knew that. They are not only what I may call the color ser- 
geants of the skilled mechanics of the metropolis, but they 
are wholly unlike that delicate machine — the House — to 
which we have just heard that only ten pounds pressure can 
be applied. (Laughter.) They are more like the motive 
power of the most important trade in this country, the cen- 
ter of commercial and manufacturing activity itself , to which 
year by year and day by day is applied a pressure of some- 
thing like 80 pounds to the square inch. I found no diffi- 
culty in divining the objects of the association, for from your 
rules and regulations they appear to be " friendly intercourse, 
intellectual instruction, physical good, abstinence from dis- 
cussion on the politics of the trade, and a hearty desire to 
promote that good feeling between employers and employed 
which we conceive to be necessary to the success of both. " 
(Hear, hear.) Now, it seems to me that these texts would be 
sufficient for any able writer to fill some folio volumes full 
of matter of interest and importance, and I cannot help think- 
ing that even an humble individual like myself, if he really 
took the pains, might make an after-dinner speech upon these 
texts, exceeding in length and tediousness anything which 



country during the last year, there has been a great and uni- 
versal depression of business. With regard to those interests 
with which we who are here present are more intimately 
comnected, it is hardly necessary for me to remind such an 
assembly as this that for the last three years we have been in 
a state of flatness which has seldom been paralleled. It is 
not necessary to go into the causes of this depression before 
men who think upon what concerns them. The first, how- 
ever, was undoubtedly that fictitious inflation of prosperity 
which took place during the preceding years. The second 
was the bankruptcy of a great many nations, who have been 
good enough to swell that inflation by buying our products 
and paying for them in the most amiable way with the ' 
money they had borrowed from ourselves. Then there were 
three bad harvests, the year's civil dissension in France, and 
the dreadful war which has been going on in the East of 
Europe, and which still throws a shade upon our present 
prospects, though, I hope, one which wih soon be dispelled — 
all these have had great influence on the present state of 
things. I feel very much inclined to agree with Mr. Wal- 
ter in the cheerful view he took in speaking of the dan- 
ger of competition from the United States, from France, 
from Belgium, and from Germany. There are a great many 
matters to be considered in regard to this competition. There 
is the geographical position of different countries, there is 
the cheapness or dearness of labor, there is the quality and 
propinquity of the minerals with which they have to deal; 
and there is one thing which, I am certain, in the race which is 
to come, and in which I hope and believe we shall continue 
to be the champions and the victors, it is impossible to over- 
rate, and that is, the importance of intellectual instruction, 
whether with regard to those who employ, the foremen, or 
the workmen of this country. (Cheers.) Another subject 
which you should keep in view is good understanding be 
tween employers and employed. (Hear, hear.) With regard 
to both these objects, it appears to me that you fore- 
men engineers have great power in your hands to do 
good. I am sure that it is impossible for you to in. 
crease your intellectual instruction without its reacting 
both upon those above and those below you. No one 
has such facilities as you have in giving practical ap- 
plication to the discoveries of science; and none so 
much as you have that practical experience which 
often alone gives a real use and application to some of 
the highest and purest principles of science. 

With regard to the feeling between employers and 
employed, no people are more aware of the diflSculties 
which beset both. You can easily detect the non- 
sense which is spoken sometimes on one side, some- 
times on the other. Tou know the folly of some em- 
ployers who strive to lay upon the workmen the whole 
burden of the failure of old fashioned concerns on 
which no sufficient capital or brain work has been 
bestowed, to compete with other works on which ample 
capital and ample thought have been devoted. On the 
other hand, I am sure none will more quickly see or 
more deeply regret when workmen put forward some 
has ever been heard in this new hall, or even within the j claim entirely opposed to the commonest rules of political 




PEED PIPE CHOKED BY DEPOSIT. 



speech-beaten walls of the old London Tavern, in which you 
formerly used to congregate; but as Sydney Smith says, "I 
will incline to the side of mercy," and content myself with 
only a few observations on a subject of the deepest impor- 
tance both to you and to myself. 

Dnfortunately for me, I am not a great lessor of mineral 
property; but it happens that I am connected with no less 
than four iron works in Shropshire and Staffordshire which 
rent minerals. I am principal partner in one Shropshire 
concern, of which I am extremely proud to find that the vice- 
chairman of your dinner last year said we produced the best 
iron in England. We assume to ourselves the title not only 
of ironmasters, but of civil engineers, and I might say a 
great deal about the merits of our work ; but I thiiik it is 
just possible if I did you might think that my sole object in 
coming was to puff our own merits, and I might lay myself 
open to the suspicion that I was acting on that percentage 
and commission system which is one of the greatest evils of 
the mode of doing business at the present day. (Hear, 
hear.) 

With regard to "friendly intercourse," I quite appreciate 
your desire for that, and in some ways it appears peculiarly 
desirable in regard to the foremen engineers of this metropo- 
lis. While you are intellectually superior to the great body 
of workmen, you have not the advantages of the great em- 
ployers of labor, for you are from your position rather iso- 
lated in your respective works. 

With regard to " physical good," I apprehend you consider 
the business of this association is by co-operation to defend 
the interests of your body, and by intercommunication to af- 
ford information where each member can find his services 
most acceptably employed. Lastly, one of your objects, and 
certainly not the least, is to afford some help and assistance 
to such of your members as are obliged, some temporarily, 
some permanently, to retire from active work. 

In regard to the point of " intellectual instruction," that 
is the point, whether I speak of employers, managers, fore- 
men, or workmen, on which will turn whether we are to re- 
tain the predominance in commerce and manufactures which 
we certainly at the present time enjoy. Probably some of 
you have read a commercial history and review of 1877 which 
appeared in the Economist of last week. I found it full of 
interest, and, with regard to the present time, painful inter- 
est. It entirely confirms the opinion which I have enter- 
tained — that not only in the United States, as in Europe, but 
throughout the whole world, and exceptionally so in this 



economy, and which can only result in injury to their em- 
ployers, in injury to their country, and in permanent injury 
to themselves — (cheers) — and I am sure you can be useful in- 
termediaries and buffers, as it were, between employers and 
employed, and that it will be your object to promote a per- 
fect understanding between them. I am aware of the impor- 
tance of that self-denying ordinance of yours that forbids you 
to discuss the politics of trade, and one is aware of what a 
strong dissolvent general politics sometimes are ; but, with re- 
gard to trade politics, I cannot help thinking that men placed 
in so singularly good a position for calm and careful consid- 
eration of some of the great problems upon which the success 
of trade depends might with propriety and advantage to all 
discuss them in such a society as this. I am sure you will 
allow me, in conclusion, to express with the greatest sincerity 
my good wishes for the prosperity of this association, whose 
real vitality is proved by the meeting in such numbers to- 
night in spite of the general depression. 

The toast was drunk with great heartiness. 

* ( »>« » 

Two New Planets. 

Professor Henry, of the Smithsonian Institution, has re- 
cently announced the discovery by Professor Peters, of Clin- 
ton, of a star of the tenth magnitude, hitherto unknown, in 
lOh. 43m. right ascension, 11° 50' north declination, with a 
daily motion north. This planet, discovered February 4, 
will carry the number 180, and its discoverer proposes for it 
the name of Eunike, in commemoration of the glorious vic- 
tories won by the Russian armies in their strife for humanity. 

Professor Henry, a few days later, reported that Professor 
Foerster, of Berlin, had announced the discovery by Palisa 
(February 7) of a planet of the eleventh magnitude in llh. 
2m. right ascension, 6° north declination, with a daily mo- 
tion of 8m. north. 

< < t > ^ 

In an article on Amylidenamine Silver Nitrate, by W. G. 
Mixture, in the American Journal of Science and Arts, the 
author states that, " if the corresponding ammonio com- 
pound be regarded as diammonium-argentammonium ni- 
trate, the derivative from valeralammonia may be regarded 
as di-amylidenammomium-argentamylidenammonium ni- 
trate." This perhaps settles it. 

^ < » > » 

We are indebted to Mr. W. C. Hill, Clerk of the Senate 
Committee on Patents, for the favor of useful public docu- 
ments. 
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A Iilterary Congress. 

It is proposed that a literary congress, to which the writers 
of all countries are invited, shall be held at Paris during the 
Exhibition. Preliminary steps have been taken by the 
Societe des Gens de Lettres toward assembling this congress, 
and it is believed that the French Government is favorable 
to the idea, and will assign one of the halls in the Exhibition 
building for the accommodation of the members. The chief 
object will be the discussion of the questions relating to in 
ternational copyright — a matter which is still as far from set 
tlement as ever, notwithstanding the many diplomatic efforts 
that have been made. It is announced that Victor Hugo 
will deliver the opening address. A convention of the dis- 
tinguished authors of the world, a large number of whom 
have already responded to the call, would be one of the most 
remarkable features of the Exhibition; though, if the " lite- 
rary congress" should degenerate into a mere show, it would 
of course fail of its object and become as ridiculous as at 
present the plan appears judicious. 



IKFEOVED VAEIABLE EXHAVST. 

The invention herewith illustrated is a new exhaust or 
blast nozzle for locomotives or other engines, by means of 
which the blast may be rendered strong in order to increase 
the draught, or it may be so diffused as to produce little effect 
on the fire. Figs. 1 and 3 represent vertical and horizontal 
sections of the device, and Figs. 3 and 4 modifications of 
the same. It is placed in the front end of the locomotive, 
directly over the exhaust openings in the center casting. 
The upper part of the nozzle. A, in Figs. 1 and 3, is turned 
oil conically, and the lower portion is cylindrical. A hollow 
cone, B, having a sleeve, C, projecting inwardly from its 
base, is placed upon the nozzle. A, and supported by a 
shoulder thereon. The open mouth of the cone is equal in 
area to both of the exhaust pipes, and projects a short dis- 
tance above the nozzle, so that an annular space is left be- 
tween it and the latter. The object of this arrangement is 
to produce a vacuum by the steam issuing from the center 
nozzle drawing the relief steam after it. The sleeve, C, is 
accurately fitted to the cylindrical portion, and ports, D, are 
made through both it and the nozzle. The distance through 
which the cone is turned is limited by a stop screw, and for 
moving the cone a rod leading from the cab is attached to 
the arm, E. 

When a strong blast is required the cone, B, is turned so 
that the ports in the nozzle will be covered by the sleeve, 
C. The exhaust steam will then issue with great force from 
the nozzle passage, and, being concentrated, create a strong 
draught in the smoke stack of the locomotive. When the 
blast is not required the cone 
is turned so as to open the 
ports, D, permitting a portion 
of the exhaust steam to es- 
cape through said ports into 
the cone. The steam is thus 
deflected so that iOs force, 
and consequently the effect 
of the blast on the fire, is 
greatly diminished. 

In the modification repre- 
sented in Fig. 3, instead of 
the cone, B, there is a solid 
sleeve, F, on which are two 
curved tubes, G. These last 
have ports opening through 
the sleeve, and communica- 
ting when the latter is turned 
with ports in the nozzle, the 
orifices of which are shown 
at H. When the sleeve is ro- 
tated so that the ports coin- 
cide, the steam escapes at all 
four openings, and is thus 
diffused. When the ports are 
closed it makes its exit as a 
blast from the nozzle aper- 
tures, H. 

In Fig. 4, the upper plate, 
I, is movable in a horizontal 
plane about the boss, J, 
through which last the nozzle 
tubes, K, pass. On the plate, 
I, are other tubes, L, and ports 
are made through plate, I, 
and the plate beneath. By 
turning plate, I, the ports 
may be opened or closed, 
and the steam permitted to 
escape through two or four 
orifices. 

Patented through the Sci- 
entific American Patent 
Agency, January 1, 1878. 

For further particulars 

address the inventor, Mr. 

George S. Brainerd, St. Albans Iron and Steel Works, St. 

Albans, Vt. 

^1*1^ 

ExpIoslTe Dast. 

Nature refers to the frequent explosions of malt dust in 
machines, and speaks of three explosions having taken place 
in four years, and these not due to any culpable carelessness, 
but ignited either by a spark from a piece of flint passing 



through the steel rollers or from some excessive friction on 
some part of the wood fittings. 

The man in charge of the mill, on one of these occasions, 
stated that they were grinding at the ordinary pace about 
mid-day, with the window open and no gas turned on. 
The explosion was quite sudden, and the flame suiflcient 
to singe the man's whiskers, the force so great that the door 
of the engine room was blown open, although the only open- 
ing between the two rooms was a small hole through which 
the shafting worked. 

^ I • I » 

COMBINED DINNER FAIL AND LANTEBN. 

Our engraving illustrates a very handy contrivance for 
workmen who labor at night or in tunnels, mines, caissons, 




HAIQHT'S COMBINED DINNER PAIL AND LANTEBN. 

or other localities where artificial light is needed. It con- 
sists of a dinner pail and lantern combined,' the heat arising 
from the flame being utilized to keep the food warm. A is 
a compartment in which a box containing the food is placed. 
In the main portion of the pail a lamp is arranged, to which 




BRAINERD'S EXHAUST NOZZIE FOR LOCOMOTIVES. 



access may be had through the mica door. In the cover is a 
coffee receptacle, B, surmounted by a cup, which may be 
turned over the lamp whenever it is desired to warm its con- 
tents. Also in the cover is an aperture for the escape of 
smoke and heat. The usual bail is provided. 

This device was patented through the Scientific American 
Patent Agency December 18, 1877, by Mr. Joseph Haight, 
of Port Chester, N. Y. 



Neiv Mecbanlcal Inventions. 

Mr. Thaddeus Hodgson, of Amherst, Nova Scotia, has in- 
vented a new Machine for Gumming and Sharpening Saws. 
A plate, bolted to the front of a work bench, serves as a sup- 
port for the saw, and a sliding shaft, guided by a handle, 
carries a band pulley and an emery wheel, by which the 
grinding is done. 

A horizontal Wind Wheel, invented by Mr. Martin Ever- 
hart, of Victoria, Texas, is so constructed as to automati- 
cally adjust itself to the force of the wind, and shut itself 
off entirely in case of a storm, while it may also be regu- 
lated by hand as desired. An independently rotating frame 
carries a pair of adjustable rudders, which hold it in any 
position required. At the forward end of the frame are two 
pairs of wings, working together, which are ordinarily held 
closed by a weighted cord, but expand and screen the wind 
wheel whenever the wind becomes too strong. 

The same inventor has also patented a system of Apply- 
ing an Irregular Power, such as that produced by the inter- 
mittent action of a wind wheel, to driving light machinery 
regularly. This is effected by an ingenious combination of 
details, by which two weights are drawn upward inde- 
pendently, and their cords wound upon separate drums, the 
driving machinery being automatically shifted by which- 
ever weight, in its downward motion, reaches the limit of 
its movement first. 

Mr. C. T. Porter, of Newark, N. J., has invented an im- 
proved Journal Box of cylindrical form, which has inclined 
cheeks, and is secured by wedges and gibs in a novel man- 
ner. The inventor claims that b/ his mode of construction 
he is enabled to place the supporting wedges as near as pos- 
sible to the line of thrust, and that it renders a horizontal 
engine equal to a vertical engine in supporting the shaft in 
the direction of the line of centers. 

An improved Axle Lubricator, invented by Mr. E. W. 
Moyer, of Bernville, Pa., is claimed to be economical of oil 
and to exclude the dust. The axle is made hollow, with an 
interior reservoir, exit duct, and grooves packed with wicks; 
the cap also has an inclined oil duct, and the hub is similarly 
supplied with oil receptacles and packed grooves. 

Mr. G. W. Ford, of Elba, N. Y., has invented a machine 
for Expanding and Contracting Metals, for use in upsetting 
tires and similar work. The gripping attachments are ex- 
changeable, so as to be applicable to various kinds of work, 
and the power is applied by a pair of hinged levers having 
a powerful purchase. 

An improved Grapple has been patented by Mr. A. L. 
Larwill, of Beaufort, S. C. The object of the inventor is 
to improve the construction of grapples used for digging 

phosphate rock, or for similar 
purposes, so as to relieve the 
strain on the claws and bent 
arms, and to adapt them for 
cutting a suitable quantity of 
rock to be brought to the 
surface. This is accom- 
plished by adding to the grap- 
ple one or a series of cutting 
blades or chisels, for loosen- 
ing and separating the 
rock. 

Some new improvements in 
Saw Mill Head Blocks, pat- 
ented by Mr. W. H. Abrams, 
of Eugene City, Oregon, are 
intended to render the action 
of the saw mill, to a great 
extent, automatic. This is 
accomplished by certain in- 
genious peculiarities in the 
gearing, by which the clutch- 
es are shifted and the pinions 
turned, with each complete 
movement of the carriage. 

An improvement in Lew- 
ises, or appliances for con- 
necting heavy blocks of stone 
to hoisting ropes, has been 
patented by Messrs. Walter 
Graham and J. A. Dennison, 
of Annisquam, Mass. A pair 
of wedge-shaped jaws, con- 
nected by a pair of links to a 
single link, are secured in an 
undercut recess of the stone 
by driving a key between 
them, and may be detached 
by knocking out this key. 

An improved Wagon Jack 
has been invented by Mr. 
Simeon Smith, of Deersville, 
Ohio. It consists of a ful- 
crum cam lever, connected 
by pivot links, with a verti- 
cally guided post. 
A device for Cleaning the Mud Pipes of Steam Boilers 
has been invented by Mr. Henry Green, of Chilton, Wis. It 
consists in a shaft which extends through stuffing boxes in 
the heads of the mud pipe, and carrying several screw blades 
or wings, so arranged that when the shaft is in its normal 
position none of the blades will extend downward and be- 
come imbedded in the sediment. By rotating the shaft the 
mud and water are thoroughly agitated. 
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THE THREE-TAILED BIKTHWOST. 

This singular plant, of which we present an engraving, 
taken from the Garden, is an arborescent evergreen shrub, 
with jointed branches swollen at the points of the stems. 
The dark green leaves are tapering, and from five to eight 
inches long. The flowers, which are produced in August, 
are of a maroon-red color outside and very dark pur- 
ple-brown inside, and the lower margin is split into 
three diverging awl-like tails, resembling a three- 
pronged fork. These attain a length of four inches. 
Ghiesbreght discovered this plant in the forest of Chia- 
pas, in the extreme east of Mexico. It requires a warm 
temperature, and will flower well in a small state. It 
is altogether scentless. 

■ i* < » ) •i 

Effect of Sea W^aves on masonry. 

A remarkable instance of the effect of sea waves on 
masonry is furnished in the case of the well known 
breakwater at Wick, on the coast of England. The 
height of the waves at this place was, it appears, sev- 
eral times measured, and estimated, the result showing 
about forty-two feet from crest to hollow. Stones of 
eight and ten tons weight were, by these waves, car- 
ried from the parapet to the very top of the break- 
water; and it was therefore determined, finally, to con- 
struct the outward extremity of the breakwater by de- 
positing three courses of one hundred ton blocks of 
stone on the rubble base, as a foundation for three 
courses of large flat stones, surmounted by a monolith 
of cemented rubble built on the spot. The end of the 
breakwater, therefore, was in substance a monolith 
weighing upward of eight hundred tons, being about 
twenty- six feet by forty-five, and not less than eleven 
feet in solid thickness, cemented to the underlying rub- 
ble base. Incredible as it might seem, this huge mon- 
olithic mass succumbed to the force of the waves — it was, 
indeed, actually seen by the resident engineer to be bodily 
slewed around by successive strokes until it was finally re- 
moved and deposited inside the pier. Not only the upper 
jiortion, but the three lower courses of stone, forming a mass 
of 1,3?0 tons, were removed without breaking. 

^ , , ^ , 

THE BAOBAB TREE. 

Our illustration represents one of the largest trees known, 
the baobab, of Africa and Madagascar. 
The trunk is from 15 to 60 feet high, 
and from 70 to 75 feet in circumfer- 
ence. The lower branches extend hor- 
izontally outward, frequently to a dis- 
tance of 60 feet, often hanging to 
the ground and concealing the trunk. 
The leaves are large and abundant and 
of a dark green color. The flowers are 
white, and tlie fruit soft and pulpy. Of 
the fibers obtained from the outer 
bark the natives make cordage. 

A curious peculiarity of this tree is 
that scarcely any injury will destroy 
it. Fire scorching the exterior does 
not impair its vitality. Nor can it be 
injured from within, as it is quite com- 
mon to find it hollow. Even cutting 
down does not exterminate it, for it 
continues to grow in length while lying 
on the ground, and its roots, which 
reach 40 or 50 yards from the trunk, re- 
tain their vitality. Although the tree 
attains an enormous age, Livingstone 
having examined one which he judged 
to be 1,400 years old, it is attacked by 
a disease which affects its woody struc- 
ture, so in course of time its own weight 
causes it to fall in a mass of ruins. 



rains than they are for some days preceding; and they are 
also met with when the weather is about to change from wet 
to dry. These painful exacerbations of the pain of corns are 
quite as remarkable and as inexplicable as are those of rheu- 
matic pains. The sole efficacious treatment is excision, but 
care must be taken that this is complete. The summit of 




THE THEEE-TAILED BIETHWORT. 

the cone must be cut down to, so as to entirely empty the 
dermic cupola. And then it is quite necessary to destroy, 
by cauterization, the inner surface of this cupola, namely, 
the matrix of the corn, which will otherwise be repro- 
duced. 

The best caustic is sulphuric acid, of which we may de- 
posit a drop, by a match or glass rod, on the excised part. 
If the corn recurs, the same processes of excision and cau- 
terization must again be resorted to. 



On Corns. 

In a lecture at the St. Louis Hospital, 
Paris, on hypertrophy of the epider- 
mis, M. Guibout observed that, while 
in callosities the hypertrophy takes 
place at the surface, in corns the hy- 
pertrophied part becomes pyramidal, 
and takes the form of a nail, with its 
point directed toward the deeper seated 
parts. This sharp point, lodged in a 
kind of cupola, which exactly boxes it 
in, has a tendency to penetrate into the 
substance of the dermis whenever the 
base of the corn is compressed. The 
portion of the dermis which is in per- 
manent contact with the epidermic in- 
duration becomes inflamed and altered 
in character, its papillee disappearing, 
so that at last it becomes a true matrix, 
destined to form deep, new, horny epi- 
dermic layers, in proportion as the more 
superficial layers are eliminated. 

Changes of the weather often give 
rise to great pain in corns, which has 
been supposed to be due to their hy- 
grometric nature, which, by causing 
their enlargement, adds to the suiler- 
ing. But, in fact, the exacerbations 
are less severe during the time that it 




THE BAOBAB TREE. 



New Agricultural Indentions. 

Mr. C. D. Page, of Greeley, Col., has invented a Por- 
table Irrigating Apparatus, intended to facilitate the irriga- 
tion of land from open ditches. The apparatus is formed 
by a combination of side pieces and one or more flood 
boards for the ditch banks, with an end gate sliding between 
the side pieces, the whole being connected and con- 
structed so as to be readily laid in the ground and ope- 
rated. 

Mr. O. O. Moore, of Medina, N. Y., has patented an 
improved Churn Dasher, which is perforated, pivoted 
eccentrically in a frame carried by the dasher rod, and 
provided with stops in such a manner that during the 
down stroke the dasher is horizontal, but drops into an 
inclined position on the up stroke, thus rendering the 
lifting motion easy. 

An improved Corn Planter has beeii patented by 
Messrs. O. B. Seamans, V. A. Bryant, and Hugh Dev- 
ling, of Coalville, Iowa. The improvements relate to 
the mechanism for operating the seed valves and mark- 
ing the rows, and the special point covered by the pat- 
ent is the lever arrangement by which the driving 
wheel is raised from the ground when the machine is 
moved from place to place. 

Mr. J. C. Carpenter, of Council Grove, Kansas, has 
invented a Plow of such construction that the share, 
when worn, may be slipped forward one or more times, 
so as to enable it to be used much longer than with the 
usual arrangement. A strip of steel is inserted in the 
space thus left between the rear edge of the share and 
the forward edge of the mould board, and secured by 
bolts to a plate riveted to the mould board, the share 
also being adjustably retained by this plate. 

An improved Hoe, for weeding cotton and other 
plants, has been invented by Mr. W. H. Eggleston, of 
Sugar Land, Texas. The blade is set at an inclination with 
the handle, is plated with steel on its lower side, has its 
forward edge beveled upon the upper side, beveled side 
edges, and projecting points upon the forward corners. 

■ < I » > » 

Aerial Navigation. 

Mr. Brearey, secretary of the English Aeronautical Society, 
called attention, in a recent lecture, to some curious facts 
which those who are seeking solutions of the flying ma- 
chine problem might profitably bear in 
mind. He stated that light as the at- 
mosphere is in proportion to the weight 
of water, the rarer medium is capable 
of supporting a creature much heavier 
than itself, while water, 800 times 
heavier, only supported a fish of about 
equal weight, bulk for bulk. Suppos- 
ing a fish bore the same proportional 
weight to its elemental medium as a 
bird does to the atmosphere, it would 
have to be made of sornething heavier 
than platinum. As it is a fish is really 
a bird without wings. 

He gave some curious comparisons 
between different birds and insects as 
to the surface they presented to the at- 
mosphere and their weight. Thus the 
gnat was of three million times less 
weight than the Australian crane, but 
presented in proportion one hundred 
and forty times more surface to the air ; 
and between these two there were al- 
most all gradations. In these investi- 
gations lay some of the most hopeful 
facts which seemed to render aerial navi- 
gation possible, and if man could get 
sufficient surface he could surely get 
sufficient machine power for propulsion. 
It was not so much a question of power 
as of the right application of power. 
There was also the question of balance. 
The manner in which a bird kept its 
balance, while its wings were being en- 
ergetically worked alternately above 
and below its center of gravity, was 
marvelous. Mr. Brearey thought that 
with the example of the bicycle the 
question of balance would not present 
much difficulty. 

He then touched on the application 
of steam to the navigation of the air. 
Until lately it had been thought that 
this was inadmissible as a motive pow- 
er, because of the cumbrous method of 
its generation ; but it had been declared 
that when steam could be applied with 
a weight not exceeding 20 lbs. per 
horse power, the problem would soon 
be solved. This had been accom- 
plished, and they would hope the prog- 
nostication might be true. 

»♦» — 

King Humbert, of Italy, has granted 
four annual prizes, of 5,000 lire (about 
|950) each, for the best productions in 
art, science, and literature, the awards 
to be made by the Accademiadei Lin- 
cei, at Rome. 
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ASIBONOMIGAL NOTES. 

BY BERLIN H. WRIGHT. 

Penn Yan, N. Y., Saturday, April 37, 1878. 
The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated. 



PLANETS. 



Mercury sets 7 59 eve. 

Venus rises 3 18 mo. 

Mars sets 10 46 eve. 

Jupiter rises 1 22 mo. 



Saturn rises 8 44 mo. 

Uranus in meridian 7 28 eve. 

Uranus sets 2 20 mo. 

Neptune sets 6 43 eve. 



FIRST MAGNITUDE STARS. 



H.M. 

Antares rises 9 38 eve. 

Rcgulus in meridian 7 38 eve. 

Spica in meridian 10 55 eve. 

Arcturus in meridian 11 46 eve. 

Altair rises 10 51 eve. 

Vega rises 7 15 eve. 

Deneb rises 8 18 eve. 

Alpheratz rises 1 51 mo. 

Fomalhaut rises 4 31 mo. 



Sirius sets 

Procj'on sets 

Aldebaran sets 

Algol (2d-4th mag.var.) sets 

Capella sets 

7 stars (cluster) sets 

Betelgeuse sets 

Eigel sets 



H.M. 

9 17 eve. 
11 28 eve. 
9 03 ee 
9 45 eve. 
56 mo. 

8 46 eve. 

9 50 eve. 
8 18 eve. 



REMARKS. 

Venus is directly south, a few degrees, of the cluster of 
small stars in Pisces Occidentalis, and is near the moon 
April 38, being 3° 19' south. She is at her greatest western 
elongation May 1, being 46° 7' west of the sun. Mars is now 
in the most attractive part of the heavens; all of the stars in 
our list, except Alpheratz and Altair, being visible with 
him. With Sirius, Betelgeuse, and Capella, he forms a large 
arc, which bends slightly to the southeast. Mars being about 
midway between the two last. Saturn is near the moon 
April 38, being about 6° south. 

The variable star Mii'a Geti is now at its minimum, being 
invisible, remaining so for a period of five months. 
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COLEKAN'S lUFSOVES FIFE WBENCH. 

Mr. Chas. C. Coleman, of Honolulu, Hawaiian Islands, is 
the inventor of the novel pipe wrench herewith illustrated, 
which is claimed to effect a more perfect inclosing grip than 
is usually the case with tools of the kind. The end of the 
handle is bent, and at the angle a large curved jaw is pivoted. 
To this a smaller curved jaw is hinged about midway its 
length, so tliat with the corresponding portion of the large 
jaw it forms, when closed, a nearly entire ring about the 
pipe or bar. 

A link unites the outer end of the handle with that of the 
smaller jaw, so that when the 
jaws take hold, the move- 
ment of the handle acts 
through the link to press 
them the more closely to- 
gether. The inner faces of 
the jaw are corrugated to 
prevent slipping, and a thread 
may also be cut across these 
corrugations, so that when 
desired the wrench may be 
made to seize a nipple and 
screw it firmly into place 
without marring or injuring 
the thread. The jaws so 
nearly inclose the pipe that 
a very strong grip may be 
had without danger of crushing or breaking the latter. 

Further information may be obtained by addressing the 
inventor as above. 

i» < » > »' 

Botanical Notes. 

A Tree that Bains. — The Consul of the United States of 
Colombia, in the Department Leonto, Peru, has recently 
called the attention of President Prado to a remarkable tree 
existing in the forests near the village of Moyobamba. This 
tree, which is known by the natives as the Tamai-Caspi 
(rain tree), has completed its full growth, a height of 36 feet 
and a trunk diameter of about 3 feet. It is said to absorb 
and condense the moisture of the atmosphere with amazing 
energy, and to shed it from its branches constantly in the 
form of a dripping rain. So abundant is the water supply 
that the ground about the tree 'is like a marsh. The tree 
gives out most water during summer, when the streams are 
dried up and water is usually difficult to obtain. It is pro- 
posed to plant like trees in the arid regions of Peru. 

The Papaw {Gariea papaya), a tree widely cultivated in 
the tropics, and bearing an edible fruit, possesses the curious 
property of rendering newly killed meat tender in a few 
hours by being suspended among its branches. 

Noml Botanical Collecting. — Dr. F. M. Hildebrandt, of 
Germany, has just returned from an expedition in Central 
Africa. On one occasion he adopted a novel, ingenious, and 
decidedly successful method of securing a collection of the 
organic products of a district. The tribe of Hataitas re- 
garded him as a magician, and forced him to pronounce in- 
cantations on their unfruitful fields. That his charms might 
be effectual, he made the natives bring him specimens of all 
the animals and plants to be found in the neighborhood, 
which were shortly packed away in his collection. 

The Ailantus, or " Tree of Heaven." — It is a well known 
botanical fact that this tree is dioecious, i. e., the staminate 
and pistillate flowers are borne on separate plants, and that 
the male, or staminate, flowers are the only ones that emit 
the nauseous odor which makes the tree so objectionable. 
As the tree is a rapid grower and valuable for shade pur- 
poses, it has often been suggested that the destruction of all 
such as bear male flowers might serve to redeem its reputation. 
If an occurrence recently noted, and recorded in the Bulletin 
of the Torrey Botanical Club, should prove to be frequent. 



the proposed remedy would scarcely avail. The observer 
writes that he detected growing from the trunk of a tree, 
from which he had previously gathered specimens of stami- 
nate flowers, a small branch which had borne a panicle of 
well developed fruit. It would thus seem that there is a 
tendency in the tree to become occasionally monceoioua, i. e., 
to produce its male and female flowers on the same plant. 

Botanical Statistics. — At a Botanical Congress held at Brus- 
sels, Professor Morren gave some interesting particulars of 
the number of plants known at different periods of the 
world's history. The writers of the Bible mention, defi- 
nitely, some 500 different plants, while about 50 others are 
spoken of in general terms. Hippocrates gives the names of 
334 plants; Theophrastus, 500; Dioscorides, 600; Pliny, 800. 
From the time of the latter writer until the sixteenth cen- 
tury little progress seems to have been made. About the 
latter- period the works of Gesner appeared, in which only 
about 800 plants were mentioned; but, towards the close of 
the century, the number had increased to 6,000. In the 
next century we find the Historia Plantarum of John Ray, 
which treats of 18,665 different species. Linnasus, the great 
botanist, wrote in the eighteenth century, and clearly de- 
scribed 7,394 plants, distributed over 1,339 genera. In our 
own century, the increase of botanical knowledge has been 
most rapid. According to Persoon (1805-7) ,"3 5, 000 to 36,000 
species were known. In the catalogue of Steudel (1834) are 
enumerated 59,684 phanerogams and 10,965 cryptogams; in 
all over 70,000 plants. Loudon gives the names of 31,731 
species and 3,733 genera; and Lindley (1846) divides the 
phanerogams into 66,435 dicotyledons and 13,953 monocoty- 
ledons. Later on (1853), the same author enumerates 13,480 
cryptogams and 80,446 phanerogams. Lastly, in 1863, 
Bentley gives the number of known species at 100,000 phan- 
erogams and 35,000 cryptogams. It is stated that about 
40,000 distinct species of plants are now cultivated in green- 
houses and gardens. When we consider the vast number of 
varieties into which some of the species are divided, the 
number of named plants must be truly enormous. 

Origin of Ohlorophyl in Plants. — The results of a careful 
investigation of this subject by Dr. Julius Wiesner, of 
Vienna, may be thus briefly summarized: Chlorophyl is 
derived from etiolin, or xanthophyl, with which it so far 
corresponds that both are ferruginous organic compounds. 



ersaults and leaps lightly through hoops and over banners, 
there probably is not a boy in the audience who does not 
feel wholly competent to do the same thing even a little bet- 
ter. But to try the feats reveals the difficulty. A victim 
who had made several futile efforts assured us that he be- 
lieved there was a new repulsive force inherent to the saddle 
which science took no account of. No sooner had he got his 
footing than his head felt too heavy and his feet too light, 
and in a second he was swimming in the air suspended by 
the rope, clutching wildly at the horse's tail to regain his po- 
sition. An attempt to balance himself forvvard resulted in 
an involuntary leap over the animal's ears and another sus- 
pension in the air, this time in advance of the steed, followed 
by an affectionate embrace of the latter's head as the placid 
creature overtook him. The advantages of the " machine " 
in learning equilibration are quite evident, and, as we said 
before, a golden opportunity is now offered to obtain a vivid 
appreciation of what a circus rider's work is, and possibly 
to make five dollars. 




COLEMAN'S IMPROVED PIPE WRENCH. 

in which the presence of iron cannot be directly showui 
The fact that the elimination of carbonic acid by blanched 
parts takes place to a greater extent in the dark than in such 
a degree of light as is favorable to the production of chlo- 
rophyl, and to the evolution of oxygen by the green parts of 
plants, renders it probable that carbonic acid has a direct ac- 
tion on the development of chlorophyl. The degree of 
light necessary for its production is the same for all the 
green organs in the same plant, though it differs widely in 
different plants. Up to a certain degree of intensity of light, 
the rate of chlorophyl production rises; above this it gradu- 
ally sinks, so that we may say that there is a lower and a 
higher zero (in light) of chlorophyl production. 
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Circus Riding Taught by machinery. 

If anybody wishes to acquire the useful art of circus rid- 
ing he has only to go to the Aquarium, in this city, and be 
taught, free of charge, by machinery. The only condition 
imposed by the philanthropic manager of the institution is 
that the learner shall practice in the presence of an audience, 
but this to many will be compensated for by the liberal offer 
of five dollars to the pupil who successfully rides around the 
ring three times standing on the back of an entirely reliable 
animal, a shade less spirited than the average rocking horse. 
The " machine " consists of a post erected in the middle of 
the ring, which freely turns on its vertical axis. This has 
two hinged arms, one reaching directly over the outer cir- 
cumference of the circle, the other saving as a strut, and 
extending from the end of the horizontal arm to the center 
post near the base of the latter. In the upper arm are pul- 
leys over which a rope passes. Of this one end is attached 
to a stout leather belt which encircles the waist of the learn- 
er, and the other is led inward and is held by the instructor. 
The pupil is thus prevented from falling off- the horse, as 
the horizontal arm follows him around the ring, being im- 
pelled by an assistant who pushes the strut. 

To appreciate what an utter slave " the human form di- 
vine " is to the attraction of gravitation it is only necessary 
to witness the frantic efforts of tyros to maintain their bal- 
ance on the broad pad attached to the horse's back as the 
animal slowly canters around. For a professional rider to 
stand gracefully on one foot and fly around the circle seems 
the easiest thing in the world; and even when he turns som- 



Gardenlng In France. 

There are over 6,000 men, women, and children engaged 
in growing early asparagus, lettuces, carrots, and the like 
in and around Paris. The rent of the land varies from $180 
to $340 per acre, according to situation and irrigation plant. 
These market gardens are of comparatively small dimensions, 
and vary from \}4 to 33^ acres in extent. Taking the 
smaller size, the plant necessary to carry on business costs 
nearly $3,500, including large and small bell glasses, straw 
mats, glazed lights, frames, tools, baskets, horse, cart, and 
other necessary materials. The regular workmen, it is said, 
earn an average pay of about forty cents per day, with 
board and lodging, all the year round. Extra men receive 
about seven cents per hour, women five cents. Most of the 
men come from other sections, not so much for the sake of 
the wages, which are low for France, but in order to learn a 
business which they can turn to profitable account when 
they return to their homes after two or three years' ser- 
vice. 

Amiens claims to be one of the oldest market gardening 
towns in France, vegetables having been grown there in the 
twelfth century — hundreds of years before a cabbage was 
grown in England. There are at present about 350 acres 

under cultivation, the yearly 
produce of which averages 
about $650 per acre. The 
cabbages often weigh from 
40 to 50 pounds, beef roots 30 
to 35 pounds, black radishes 
13 to 30 pounds, and the tur- 
nips from 13 to 15 pounds. A 
stretch of about fifteen miles 
of the north coast, near Ros- 
caff, is celebrated for its early 
artichokes, onions, asparagus 
and potatoes. England takes 
every year about 500 tons of 
early vegetables and 2,0C0 
tons of onions, being about 
one third of the whole pro- 
duction. Four thousand souls make a comfortable living, 
and even grow, rich, on the produce of some two thousand 
acres of land. Poitou, a neighboring province, has given 
its name to a gigantic cabbage much grown in western 
France, and largely used for cattle feeding. The leaves are 
carefully picked off in the autumn and at the end of winter, 
the plants being cut down in the spring. Gathered in this 
way, the Poitou cabbage will yield from 14 to 17 tons per 
acre. — Boston Oullivator. 

< I ■ I > 

The Use of the UTula. 
Prof essor Alfred H. Garrod, F.R.S., in a recent lecture, 
laid great stress upon the functions of the uvula, an organ 
present only in man and the anthropoid apes, and expressed 
his opinion that the uvula serves the purpose of preventing 
the food from entering the back part of the nose, if it should 
so happen that during the act of swallowing the individual 
should make a sudden effort at expiratory breathing. The 
uvula, being pressed back by the moving food against the 
posterior wall of the pharynx, would so retain a free com- 
munication between the mouth and the pharynx, at the 
same time that the uares are closed by the soft palate. 

■ * ( » > » 

The Great Eastern. 

The largest merchant steamships at present running are 
the English steamers. Great Eastern, Faraday, and Hooper. 
There are some very large steamships running regularly to 
New York from Liverpool, but none are so large as those 
mentioned above. The leviathan of ships, the Great Eastern, 
is one of the wonders of our progressive age, and a mighty 
proof of the energy, perseverance and skill of man. No 
other ship is worthy to be mentioned with her. She stands 
alone, a proud monument to her designers and builders. 

She was built at London about twenty years ago, and cost 
a fabulous sum of '.money. She is nearly 700 feet long, 83 
feet wide, and can carry 30,000 tons of freight. The next 
largest vessel's capacity is not over 6,000 tons. 

Although of such immense size her lines are beautiful, 
and she sits upon the water as gracefully as a yacht. She 
has seven masts. Her engines, of the combined power of 
10,000 horses, are a wonder to contemplate. Involuntarily 
the beholder exclaims, as he gazes upon the ponderous mov- 
ing mass, " How could man ever fabricate them? " They 
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are without doubt the largest engines ever constructed. Her 
paddle wheels are fifty feet in diameter. Her saloon is 
lofty, of great size, and most luxurious in its appoint- 
ments. 

Although built for a passenger and freight steamer, and 
intended for the Australian trade, she has been used almost 
altogether in laying submarine telegraphs, proving alto- 
gether too large for profitable use as a merchant steamer. 
There is no doubt, in the event of Great Britain's going to 
war, she would be used as a transport steamer, being able to 
accommodate 10,000 soldiers with their baggage. Any one 
who has read Jules Verne's "Floating City " has a pretty 
correct idea of her vastness. 



of woolen mills, by placing in the market a broadcloth made 
from domestic wool, with American machinery and by 
American operatives, that shall be sufficiently good for the 
trimming of our best carriages? — The Carriage Monthly. 



^ I » I » 



Domestic vs. Imported Broadcloth. 

The question, why American woolen jnills cannot produce 
as good cloth as the imported, is just now receiving con- 
siderable attention, and, as carriage builders are obliged to 
use imported cloths on all their best carriages, we have 
taken a lively interest in the subject. In procuring infor- 
mation as to why broadcloth cannot be made in America of 
a quality suitable for trimming our best carriages, we have 
conversed with several persons capable of imparting valua- 
ble information, with the following result : We were told by 
a gentleman who deals extensively in carriage goods, both 
foreign and domestic, that the American looms can produce 
just as good broadcloth as foreign, provided the same wool 
is used and the same care exercised as there is in cloth of 
foreign manufacture. This gentleman stated that the wool 
used in the best foreign cloths is of Australian production, 
while our domestic wool is inferior as regards length and 
quality. Imported wool cannot be used in the manufacture 
of cloth in this country, because the high duties on the raw 
material make the price of the cloth much higher than the 
imported can be bought for. There is another reason why 
domestic cloth is not as good as foreign, the blame for 
which must be attributed to negligence on the part of our 
mill owners. The cloth, after being woven, is not entirely 
cleansed or scoured of its accumulation of grease. 

In conversation with a superintendent of a woolen mill 
in this city (and also inventor of a number of improvements 
•onnected with looms) who is familiar with the manufacture 
of woolen goods both in Europe and America, we were in- 
formed that although the Australian wool was longer and of 
better texture than our domestic, yet it is not necessary that 
it should be used for the manufacture of good cloths. Long 
wool is not required, short wool being the best. We there- 
fore have domestic wool that is just as good for all purposes 
in manufacturing broadcloths as the Australian. One great 
trouble is on account of the limited capital of our mill 
owners, which prevents them from keeping a large and full 
assortment of different grades of wool in stock. Another, 
and the principal reason, is the great haste which is prac- 
ticed in the finishing. On this account, the cloths are no 
sooner out of the looms than they are placed on the market. 
How detrimental this haste is to the goods will be more 
easily comprehended when the process of 
finishing is understood. In manufacturing 
broadcloths, the wool is first cleansed of all 
gum or animal fat, and is then oiled with 
lard or olive oil in order to be spun. In the 
process of weaving, more or less grease gets 
on it from the belts and machinery. After 
the cloth comes from the loom, it is run 
through scouring machines, in order to re- 
move this oil and grease. In Europe this is 
done thoroughly, while in America so much 
care is not observed ; therefore, the great ob- 
jection to the use of American broadcloths 
for carriages consists in this neglect to re- 
move all foreign matter, consequently the 
cloth catches the dirt more readily. 

The trimming of any carriage is subjected 
to the most severe usage. It is exposed to 
the dust and dirt which accumulates upon it 
while driving in the streets, and which is 
ground into the cloth by the occupants and 
set by the action of the atmosphere. When 
a cloth is used possessing the deleterious 
qualities attributed to that of American make 
on account of Imperfect scouring, it shows 
very quickly the presence of foreign matter 
that should have been removed before it was 
placed on the market. Could the frimming 
of a carriage be removed at will, and cleaned 
with little expense, the ill effects of imper- 
fect scouring could, to some extent, bo overcome ; but when, 
as is the case, the cloth once placed must remain in position 
until worn out, or— in rare instances in these times of quick 
production— is removed to bo replaced by new material, it 
is important that a cloth should be used that is entirely free 
from these defects. 

Not many years ago our carriage builders were unable to 
procure an American make of varnish good enough for fin- 
ishing. Now. some American makes of varnish are unsur- 
passed, and even find a ready sale in London and Paris. 
The obstacles to the accomplishment of this were by far 
more difficult to surmount than those which hinder the pro- 
duction of good American broadcloths. Our looms and 
machinery are far superior to those used in Europe. We 
cannot pronounce our operatives less intelligent or lacking 
in skill. Then why should not this one hinderance in the 
manufacture of broadcloth be overcome by the proprietors 



A NEW VEHICLE. 

To the Editor of the Scientific American : 

In these days of new rigs for ships there would seem to be 
no valid reason for not having something new for perambu- 
lating our parks. Mail coaches driven by their owners and 
tandems and double teams are expensive; they require 
showy horses and costly harness, and, last, not least, they 




THE " BQUIBUS "— EBAH VIEW. 

require much space in which to navigate them. The vehicle 
I illustrate is eminently well adapted to these hard times, 
when our pockets and our patience are to be worn out by 
silver dollars worth only 90 cents. It carries four persons, 
besides the driver; it is compact, easy of draught, turns in the 
length of the horse, gives full control over him, is easy of 
access, makes no dust to annoy unless the wind be aft and 
the horse too slow to get away from it; is of cheap construc- 
tion ; requires very little showy harness, beyond the head 
stall; it protects the horse from rain, sun, and flies; if the 
horse falls you are no worse off than if he fell in a chaise or 
a dog cart, and last, not least, almost any horse will do, pro- 
vided he has good legs, a fair tail, and good wind. 

The vehicle may be made so that the passengers can sit in 
several different positions, first as shown in the drawing, 
back to back, as in an " inside jaunting car;" orthey canall 
sit with their faces to the front ; or two can sit facing aft 
and two facing forward, the first two getting in from the 
rear, and the others climbing up over the hub and wheel. 
One great advantage consists in taking hold of the load close 
to the collar; another prominent advantage is in the near 



My vehicle will cost about $350; my horse, say, about $150- 
my harness, $30- saving $570. 

Now it is quite clear to my mind that all the Vanderbilts. 
Belmonts, Jeromes, Kanes,Camerons, Bonners, Purdys, and 
men of that sort who can afford it, as also many who cannot 
afford it, will. want, this vehicle, besides the vast crowd of 
speculators, jockeys, savings bank officers, and lobby mem 
hers; so that at least ten million people of this demonetized 
nation will each save at least $500, making a round sum of 
— well, enough to pay off the national debt in silver coin. 
There will be a sad falling off in the price of horses and 
leather, and some of the fashionable carriage makers will 
have to go to the wall. But, take it all in all, this contri- 
vance must be placed beside the invention of the telegraph, 
the telephone, the steam engine, the propeller, the monitor, 
and the double topsail rig for ships, which, though mentioned 
last, stands to-day among the most useful and humane in- 
ventions of the age. I have forgotten to allude to wages in 
connection with the what-shall-I-call-it ; as the appearance 
of the horse will go for nothing, one man can take care of 
any number of heads and tails, and as owners will always 
want to drive themselves, no real coachman in drab coat and 
big brass buttons will be required. . This will add another 
million or two to the general economy, to which this age 
seems to be rapidly and necessarily approaching. 

Equibus. 

P. S. — Won't that be a good name for it? 




THE '■ EQUIBUS " - SIDE VIEW. 

proximity of the driver to the horse, whereby he can talk to 
him in a whisper, and pat him gently if he shows any signs 
of not liking his load. If the horse should manifest any 
mutinous spirit, ho can neither rear nor kick to do any dam- 
age. All that will bo required to make this the safest of all 
vehicles, after the hearse or the wheelbarrow, will be to bal- 
ance the load so as to bear gently on the fore quarters or back, 
as in a chaise or two wheel dog cart. In crowded thorough- 
fares it will have no rival; the " gamins " of the street may 
pelt you and stand little chance of hitting the horse. To 
convert it into a sleigh you have only to chock your wheels 
and shoe them with short runners; but we are not recom- 
mending this vehicle for winter or for rough country roads. 
The saving to the community at large may be estimated by 
millions. 

I estimate the cost of a dog cart at $500 ; a handsome 16 
hand horse, $400, a nice Baker harness, $100; total, $1,000. 



New Inventions. 

Mr. Chas. Jansen, of New York city, has invented a Vapor 
Bath adapted in shape to the entire body or any part, and 
constructed of outer closed and interior perforated walls, 
forming compartments to which steam is supplied by pipes. 
Mr. Daniel Williams, of West Philadelphia, Pa. , has in- 
vented a Funnel intended for use in filling opaque vessels, 
and arranged so as to prevent the liquid from running over 
or spilling when removing the funnel. A tapering plug, 
carried on a rod, which is operated by a journaled crank and 
handle, fits in the nozzle, and closes it when the vessel is 
shown to be filled by the liquid ceasing to flow. A second 
external nozzle forms an air space, allowing the air from the 
vessel to escape. 

A new Burglar Alarm, operated by turning a knob or 
opening a door, has been invented by Mr. August Beck, of 
New York city. It consists of a ratchet wheel which en- 
gages a bell hammer, and is acted upon by two pawls, one 
moved by turning the door knob and the other by a spring 
released on opening the door. ■ 

Mr. Edwin Harkness, of Vincennes, Ind.. has invented an 
improved Vault for burial purposes, which is made of con- 
crete laid over a sheet iron or wooden form containing the 
casket; and a modification of this invention is a sheet metal 
vault, which protects the casket, and may be bedded in con- 
crete or not, as desired. 

An improved Gate Latch, which is capable of being ad- 
justed to accommodate the sag of the gate, has boon invented 
by Mr. W. F. Golden, of Morris, Ind. The 
catch pin is carried by a long and narrow base 
plate, slotted with a number of countersunk 
holes for receiving the screws, and may be 
raised or lowered, as circumstances may re- 
quire. 

Mr. W. M. Rich, of Rome, N. Y., has in- 
vented a handy Molasses Sampling Glass for 
exhibiting and testing samples of molasses 
and sirup, at the same time keeping the con- 
tents free from dust. It is a glass vessel hav- 
j ing a funnel-shaped top, with symmetrically 
' hinged cover-sections, through a recess of 
which a spatula is introduced. 

An improved Fence Post, invented by Mr. 
D. C. Johnson, of New Providence, N. J., is 
intended for wire fences. The post is made 
of malleable iron, having divergent limbs 
or braces and a horizontal cross bar, all 
: - . welded together and set in a solid base piece. 
^~ . A Toy Revolver, designed to use paper per- 
cussion caps, and of very simple construction, 
I has been patented by Messrs. August Dahler 

. I and F. W. Hoffmann, of New York city. 

An Outside Window Blind of novel ccn- 

""'"-■"" struction, which may also be extended so as 

^ • — to form an awning, has been invented by Mr. 

James Hester, of Knoxville, 111. The blind 

is made of canvas or similar fabric, held in a 

frame and wound up on a roller, the lower 

part of the frame being hinged and connected by folding side 

sections to the casipg, and having pivoted brace rods to 

throw it out as an awning. 

Mr. S. T. Sanford, of Norton, Mass., has patented a Fast- 
ening for Shoes, formed by the interlacing of two pieces of 
leather slotted to form alternate strips and spaces, arranged 
with the strips of one piece passing' through the spaces of 
the other, and formed upon or secured to opposite sides of the 
opening; the pointed ends of these pieces being secured by 
loops to a button placed in such position as to draw the parts 
snugly together. 

An improved Rotary Valve for Brass Musical Instruments, 
which substitutes a positive action for the string mechanism 
in common use, has been invented by Dr. Theodore Artaud, 
of Jackson, Miss. The keys are acted on by springs, and 
operate curved arms having fixed pins which work In slotted 
levers directly connected to the rotary valves. 
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Mr. H. V. Caton, of Patricksburg, Ind. , has made an im- 
provement in the Running Gear of Wagons, designed to 
prevent straining and twisting when passing over uneven 
roads. The reach is made in two parts, having flanges at 
their connecting ends, and secured by bolts working in slots 
which permit a limited rotary movement of the forward part 
without twisting the other. The perch block is cast in one 
piece with the fifth wheel, thus preventing rattling. 

Mr. R. B. Eason, of New York city, has made certain im- 
provements on patent No. 193,858, previously issued to him, 
for a Car Axle Box, which relate to the arrangement of the 
oil chamber. This is hinged, and has a bottom perforation 
and sliding valve surrounded by a concave dishing to pre- 
vent leakage, and is provided with a spring clasp to secure 
it in closed position against the casing of the axle box. 

A new Side Bar Wagon of simple construction has been 
patented by Messrs. William H. and Warren H. Colby, of 
Merrimacport, Mass. The side springs are pivoted at their 
forward ends to clamps rigidly attached to a rock shaft ex- 
tending across the wagon, in combination with clips and 
butt springs so arranged as to resist pressure simultaneously 
and thus obviate jolting. 

Mr. Albert Hall, of Cypress Hill, N. Y., has patented a 
Lamp Extinguisher, which is made distinct from the burner 
and of difllerent sizes, so as to be applicable to any lamp. It 
consists of a slide placed over the wick tube, and having a 
lever cap or cut off, which is operated by a string passed 
through one of the holes in the bottom plate of the burner. 

- — ^ I m > ^ 

Homesickness as a Disease. 

The last published volume of the Bid. de Medeeine has an 
interesting article on nostalgia, by Dr. H. Rey. He regards 
it as a form of insanity. It is not often observed in child- 
hood nor in advanced age, and is much less frequent in 
women than in men. It is most common in the young con- 
script drawn from the country, who enters the infantry; the 
town lad is too much accustomed to change and the bustle 
of life; while the cavalry soldier is too much occupied to 
have time to think over his separation from the place where 
his affections are centered. M. Rey states that the men of 
Bretagne are most liable to homesickness, as many cases oc- 
curring in those from this district as from the whole of the 
rest of France put together. The symptoms of nostalgia 
are, that the patient becomes sad and taciturn, forbears to 
eat, retires to weep alone, and gives himself up to long rev- 
eries of home. After a time, if he goes beyond this first 
stage, he begins to bear the aspect of ill health, and suffers 
from headache and sleeplessness ; and if the disease still ad- 
vances, delirium, prostration, diarrhea, and marasmus come 
on, terminating in death. Sometimes, he says, even old 
soldiers do not escape the malady. It is in hard times that 
this occurs, when fighting has to be done in retreat, and 
when other troubles are added to the bitterness of defeat; 
when he feels himself forsaken ; when he is exposed to cold, 
is hungry, has to sleep on damp soil, and is suffering fright- 
ful thirst from his wounds; perhaps is taken prisoner, or 
droops under the diseases that spring from misery — scurvy, 
typhus, or dysentery; under these circumstances, the remem- 
brance of the country he has left behind him, of the mother, 
the wife, or the home, awakens and brings a tear into the 
eyes of the bravest. 

■ <t> » 

Catalpa Railway Ties and Telegraph Poles. 

Mr. E. E. Barney, of Dayton, Ohio, gives, in a recent 
pamphlet, much interesting information in regard to the 
cultivation of this tree. The wood has a capacity to resist 
decay, especially when buried or in contact with the earth, 
that is almost marvelous. Fence posts made of it, that have 
stood in the ground 46 years, have been taken up and show 
no signs of decay; and we have a specimen of the wood 
taken from a post that has been standing two feet in the 
ground for 75 years. The specimen is perfectly hard and 
sound and is beautifully polished. The part of the post that 
was in the ground was decayed about a quarter of its diam- 
eter, the remainder being as sound as ever. The wood is 
light in weight, of compact fiber, has a handsome grain, 
takes a brilliant polish, and is well suited for ornamental 
cabinet work. Trees of four years' growth have no sap, and 
the older ones but a mere film, hardly thicker than paper. 
They are indigenous in Indiana and other parts of the West, 
where specimens may be found four feet in diameter next 
the ground, and with trunks of fifty feet without a limb. 
This size, however, is much greater than the average. It is 
very prolific and has a rapid growth, and these peculiarities 
would doubtless be more fully developed under favorable 
conditions of cultivation. 

A tree large enough for four railroad ties can be grown 
from the seed in twenty years. They should be planted 
thickly so as to confine the growth to t'te trunk, and after 
a certain period thinned out by transplanting or otherwise. 
A general manager of one of the Western roads will plant 
640 acres this year with catalpa for future railway ties, and 
from experience thus far, Mr. Barney is of opinion that with 
proper effort, a road may in 20 or 30 years grow ties enough 
for its own use, and at the same time thin out and sell 
enough of the smaller growths for telegraph poles, fencing, 
and other purposes, to cover all expenses of growing and 
manufacturing the ties. There are, of course, no complete 
tests of the lasting qualities of this wood in the position and 
service of ties. Thirty or forty years would be required for 
that. The durable nature of the wood, however, is beyond 
dispute; and from experiments made thus far, the catalpa 
ties are as firm under the rails as oak, and hold spikes equally 



well. It is claimed by Mr. Barney that a railroad once laid 
with them would require no renewals, to speak of, for fifty 
years, and that its annual outlay for repairs would be dimin- 
ished $300 per mile, a saving that would add ten per cent 
to the value of the property. — National Car Builder. 



FBENCH BAND SAW BLADES. 

The band saw blade is a ribbon of steel, the usual length 
being from fifteen to forty feet, and from J^ to 4 inches wide. 
Its chief requisites are uniformity of temper, width, and 
thickness, a perfect joint, and freedom from all flaws. 

Blades are liable to break from crystallization, imperfect 
tension, or carelessness of the operator in handling, and as 
a certain degree of temper is required for springs made of 
fine steel, so is the same temper necessary in band saw blades 
to insure durability and efliciency. To secure a uniform 
temper in a blade of steel from fifteen to forty feet long re- 
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quires careful manipulation. The appearance of a band 
saw blade does not indicate its temper, and it is difiicult to 
distinguish tempered from untempered saws. A soft saw is 
comparatively worthless, as it will not retain its cutting 
edge. The best and surest test is to bend the saw or blade, 
and see if the elasticity indicates temper. The blades pat- 
ented and manufactured by Messrs. Perin, Panhard & Co. , 
of Paris, France, we are informed, are not injured by this 
test, but with proper handling prove to be durable and efii- 
cient. Further information respecting them may be ob- 
tained from J. A. Fay & Co., of Cincinnati, Ohio. See ad- 
vertisement in another column. 

* < i » » 

The Tests of magazine Guns at Springfield Armory. 

The attention of inventors of magazine small-arms is 
directed to the competitive tests of these weapons in progress 
at the National Armory at Springfield, Mass. We are in- 
debted to Lt.-Col. Benton for a copy of the following regu- 
lations governing the trials, to which all guns submitted will 
be subjected. 

The regular tests are as follows : 

For Safety. — The piece to be fired ten rounds by the ex- 
hibitor, or with a lanyard. 

To Detbrminb Rapidity with Accuracy. — The number 
of shots will be noted, which, fired in two minutes from the 
gun — both as a magazine gun and as a single shooter — strike 
a target 6 feet by 3 feet at a distance of 100 feet. 

For Rapidity at Will alone record will be made of the 
number of shots which can be fired in one minute, irre- 
spective of aim, under the same circumstances as above 
noted. 

To Test for Endurance. — Each gun will be fired 500 
continuous rounds without cleaning, using the magazine. 
The state of the breech mechanism will be examined at the 
end of every 50 rounds. 

Each gun will be fired once with each of the following 
defective cartridges: 1. Cross-filed on head to nearly the 
thickness of the metal. 3. Cut at intervals around the rim. 
3. With a longitudinal cut the whole length of the cartridge, 
from the rim up. A fresh piece of whitepaper, marked with 
the number of the gun, being laid over the breech to ob- 
serve the escape of gas, if any occur. 

To Note Effect of Dust. — The piece will be exposed in 
the box prepared for that purpose to a blast of fine sand- 
dust for two minutes. It will then be removed, fired 30 
rounds, replaced for two minutes, removed, and fired 30 
rounds more. 

The rust test ia as follows: The breech mechanism and re- 
ceiver to be cleansed of grease, and the chamber of the bar- 
rel greased and plugged, the butt of the gun to be inserted 
to the height of the chamber in a solution of sal-ammoniac 
for ten minutes, exposed for two days to the open air, stand- 
ing in a rack, and then fired 20 rounds. 

Lastly, each gun will be fired once with 85 grains of 
powder and one ball of 405 grains of lead; once with 90 
grains and one ball, and once with 90 grains and two balls. 
The piece will be closely examined after each discharge. 

Those arms which successfully withstand the above will 
then be subjected to the following supplementary tests : 

First. To be fired with two defective cartridges, Nos. 1 
and 3, and then to be dusted five minutes, the mechanism 
being in the mouth of the blow-pipe, and closed, the ham- 
mer being at half-cock; then to be fired 6 shots, the last two 
defective, Nos. 1 and 3; then, without cleaning, to be dusted 
with the breech open, and fired 4 shots. The piece to be 
freed from dust only by pounding or wiping with the bare 
hand. 

Second. To be rusted for four days after immersion, as be- 
fore, and then fired 5 rounds with the service-cartridge ; then, 
without cleaning, to be fired 5 rounds with 130 grains of 
powder and a ball weighing 1,300 grains ; the gun to stand 
twenty-four hours after firing without cleaning, and then to 
be thoroughly examined. 

Third. Facility of manipulation by members of the Board. 

Fourth. Liability to accidental explosions of cartridges in 
the magazine. 

Additional tests may be made by the Board to clear up 
doubts raised by previous trials. 



Shoddy Leather, 

It is probable that many persons have never heard of 

shoddy leather," but it exists, and some who doubt it may 
perhaps have occasion to question their own understandings, 
or at least their soles. A few years since, a mode was devised 
of coarsely grinding new leather clippings, and, after form- 
ing it into a pasty mass, reducing it to dry, firm sheets of 
sole leather by hydraulic pressure. This article is consider- 
ably used in New England, especially for the interior por- 
tion of soles of the cheaper grades of boots and shoes; but 
we believe that these are not always sold on their own merits 
with the knowledge of the buyer. So, from this curious 
discovery, we have another evidence of the frugality of the 
arts in great saving of material formerly wasted — another 
stepping stone to the rise of manufacturers, merchants, and 
brokers to competency and wealth, and the employment 
and elevation in condition of thousands of working people — 
many of the latter becoming factory owners and men of large 
wealth. Let no one, therefore, be anxious to apply the term 
" shoddy " as a reproach, especially since the first cause for 
its epithetic use has long since departed. It is not wise to 
despise anything which has a probability of usefulness in 
the arts, nor to consider any business derogatory which aids 
to enrich the world, and contributes to the advancement and 
comfort of society. — Am. Bxch. and Review. 

-»<»>»■ 

Heat and muscular Energy. 

Professor A. Fick, of Wurzburg, has recently conducted 
a series of important experiments on the source of muscular 
power. The results he has obtained are very remarkable 
as showing the economy of the human machine, which af- 
ter all is nothing but a form of heat engine. Helmholtz, it 
may be remembered, calculated some years ago that about 
one fifth only of the total work yielded by the chemical re- 
actions going on in the human body reappeared in muscular 
action,, while the remaining four fifths was manifested as 
sensible heat. It follows from this that a much larger pro- 
portion than one fifth of the work yielded by chemical force 
in the muscle itself can be employed in overcoming mechani- 
cal resistance, inasmuch as it is assumed that a great part of 
the oxidation takes place in other tissues, where mechanical 
work is out of the question and where heat alone can be thS 
result. 

Professor Fick's researches have been made with a view 
of determining what fraction of chemical force eliminated 
in the muscle is used in mechanical work, and he has meas- 
ured in the muscles of the frog the mechanical work per- 
formed by the muscle, and the amount of chemical work 
that the muscle has yielded during the action. By means 
of a thermo-pile introduced between muscular masses, he 
found it possible to determine with great accuracy the abso- 
lute amount of heat produced by their contraction. To the 
fundamental law of Heidenhain, thata muscle contracting to 
its greatest extent evolves more heat the greater its initial 
tension, we may now add that, with equal initial tension, a 
muscle will evolve more heat if, by means of weights in 
equilibrium, greater tension be produced during the contrac- 
tion. A muscle overcoming greater resistance works not 
only with more activity, but also with more economy than 
when occupied by a smaller effort. In an energetic muscu- 
lar contraction, against as great a resistance as possible, the 
eliminated chemical force is about four times as great as the 
mechanical work it performs. With a less resistance the chem- 
ical is a greater multiple of the mechanical force, and with no 
resistance at all it is obviously indefinitely greater. The 
amount of heat produced by the eliminated force in an en- 
ergetic contraction of 1 gramme of untried frog's muscle 
is sufiicient to raise 3 milligrammes of water from 0° to 1* 
C. By adopting some very probable assumptions it can be 
inferred that the combustion of assimilated food, as far as 
the oxygen inspired is employed in producing chemical 
force, takes place almost exclusively in the muscular tissues. 



Pigeon lilTlng after the Removal of nearly all 
the Brain. 

Dr. McQuillen describes the case of the extirpation of 
nearly all of the cerebrum of a pigeon by himself, and desires 
to place on record the fact that the subject not only sur- 
vived the operation twenty-four days, but gradually re- 
gained its usual powers and habits of fiight and its ability 
to feed itself and drink. 

Only one such case is on record. He argues for the pro- 
priety and usefulness of such operations from the acknow- 
ledged existing uncertainties of the science. — Proceedings 
American PMhsopMeaZ Society. 

■ ^ < » > » 

Fast Steamboats. 

Several torpedo boats, of private manufacture, made trial 
trips on the Thames during February, and attained the ex- 
traordinary speed of 37 knots an hour, which is about the 
speed which is now attained by the fish torpedoes at the 
Royal Arsenal. This speed, which means range and preci- 
sion as well as a saving of time, is three knots faster than 
that of any other torpedo yet produced. 



A 20 lb. Salmon in a Halibut's Stomach. 

A Wick (England) fishing boat landed a fine conditioned 
halibut, weighing 187 pounds, measuring 6 feet 8 inches in 
length, and about the same in girth. On opening the fish 
its stomach was found to contain a fine salmon in very good 
condition, and which weighed 30 pounds. The fisherman 
remarked that it was no wonder the halibut looked so well, 
seeing the sort of dinners he indulged in. 
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Portable and Stationary Engines; Boilers of all kinds; 
15 Cortlandi St . N, r . Erie City Iron Works, Erie, Pa. 

Drawings and Engravings of Machinery a specialty. 
Pemberton & Scott . draugbtsmen, 97 Park Row, Room SO. 

Alcott's Turbine received the Centennial Medal. 

Wanted.— Second Hand Screw or Lever Press for die 
work. 6 in. space, die 20 in. long. Address ' ' Norman," 
New York city. 

For Sale— 36" X 48 Horizontal High Pressure Con- 
densed Engine; very cheap. At Shearman's, 182 N. Sd 
St.. Philadelphia. 

For Sale— State Eights of Mathews' Monitor Wind- 
mill. Address D. Bennett Bancroft, Almont, Mich. 

Four Horse Power Engine and Boiler, N. T. Safety 
Steam Power Co. 's make? good as new; for sale at a bar- 
gain. H. M. Quackenbush. Herkimer, N. Y. 

Wanted, Business.— Will buy Inventions or Manufac- 
ture on Royalty. B. K. Teller, Unadilla (N, Y.) Ma- 
chine Works, 

Address all orders for the Eclipse Engines, described 
in Sci. Am.of April 6, 1873, to Charles Sperry, Westbrook, 
Conn. Send for circulars. 

Blower Wanted.— Second-hand Noiseless Pan to feed 
Boiler. Frank Haynes, Box 2739. Boston, Mass. 

Manufacturers' special interest to address Bentel, 
Margedant & Co.. Hamilton, Ohio, for the best and latest 
improved Wood Cutting Machinery. 

Makers of Steel Thimbles will please send their ad- 
dress to Henry Kennedy, Fairview Brie Co., Pa. 

Wanted. — Woolen Mill Superintendent; one thorough- 
ly conversant with the manufacture of all classes of 
woolen and worsted fabrics. Address, giving references 
as to character, ability, and experience, and expectations 
as to salary, P O, Box 1936, N. Y. 

For Sale- 60" Boring Lathe, $100; 18" x9 ft. Lathe, 
$185; 8 ft . Planer, $350. At Shearman's, 133 N.3d St. , Phil- 
adelphia. 

$10,000. — A manufacturing company having room and 
power to spare, desire to find some additional staple ar- 
ticle to make affording good profit, and that can be ex- 
tended into a large business. Part of the necessary cap- 
ital furnished if desired. Address P. O. Drawer 417, 
Bridgeport. Conn. 

Corliss Engine Builders, with Wetherill's improve- 
ments, Engineers. Machinists, Iron Founders, and Boiler 
Makers. Eobt. Wetherill & Co., Chester, Pa. 

24 inch Second-hand Planer, and 12 inch Jointer, or 
Buzz Planer, both in first-class order, for sale by Bentel, 
Margedant & Co., Hamilton, Ohio. 

For Town and Village use, comb'd Hand Fire Engine 
& Hose Carriage, $360. Forsalth& Co., Manchester.N.H. 

Wrenches. — The Lipsey " Reliable " is strongest and 
best. Six inch sample by mail 60 cents. Koper Caloric 
Engine Manufacturing Co., 91 Washington St., N. Y. 

Carriage Axles, Springs, Bolts. Wanted full particu- 
lars and prices of machines used in the manufacture of 
above. Address Selby & Co., Longmore St., Birming- 
ham, England. 

Cornice Brakes. J.M. Eobinson & Co., Cincinnati,0. 

Friction Clutches warranted to drive Circular Log 
Saws direct on the arbor, and Upright Mill Spindles, 
which can be stopped instantly : Safety Elevators, and 
Hoisting Machinery. D. Frisbie & Co., New Haven, Ct. 

Union Eyelet Company, Providence, R. I , Manufac- 
turers of Patented Novelties on royalty or otherwise. 

For the best Bone Mill and Mineral Crushing Ma- 
chines—five sizes, great variety of work— address Baugh 
& Sons, Philadelphia, Pa. 

More than twelve thousand crank shafts made by 
Chester Steel Castings Co . now running; 8 years' constant 
use proves them stronger and more durable than wrought 
iron. See advertisement, page 270. 

Diamond Planers. J, Dickinson, 64 Nassau St., N, T. 

Machine Cut Brass Gear Wheels for Models, etc. (New 
List.) D. Gilbert & Son., 212 Chester St., Phila., Pa. 
Boilers & Engines cheap. Lovegrove & Co., Phila., Pa. 

Weldless Cold-drawn Steel Boiler and Hydraulic 
Tubes. Leng & Ogden, 212 Pearl St., N. Y. 

Skinner Portable Engine, Improved, 2 1-3 to 10 H. P. 
Skinner & Wood, Erie, Pa. 

Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel St . , Philadelphia, Pa. 
, ForPower&Bconomy,Alcott's Turbine,Mt.Holly,N.J. 

Walrath's Improved Portable Engines best in market; 
3 to 8 H. P. Peter Walrath, Chittenango, N. Y. 

Bolt Forging Machine & Power Hammers a specialty. 
. Send for circulars. Forsaith & Co . , Manchester, N. H. 

The Cameron Steam Pump mounted in Phosphor 
Bronze is an indestructible machine. See ad. back page. 
Painters' Rapid Graining Process. J.J.Callow,01ev'd,0. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Dnion Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

John T. Noye & Son, Buffalo, N. Y., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of ail 
kinds, and dealers in Dufour & Co.'s Bolting Cloth. 
Send for large illustrated catalogue . 

Power* Foot Presses, Ferracute Co., Bridgeton, N. J. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New lork Belting and Pack- 
ing Company, 37 and 38 Park Row, N. T. 

1,000 3d hand machines for sale. Send stamp for de- 
scriptive price list. Forsaith & Co., Manchester, N. H. 

Steel C stings from one lb. to ftve thousand .bs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.T. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing metals. 
B. Lyon & Co . , 470 Grand St., N. Y. 

Best Turbine Water Wheel, Alcott's, Mt. Holly, N. J. ' 



Talley's Hydraulic Engine (see description and cut 
March 9. 1818). as a simple, cheap, effective and economi- 
cal power, is unsurpassed, and is meeting with great suc- 
cess. Economy Hydraulic BngineOo,, Kansas City, Mo. 

Sperm Oil, Pure, Wm. F. Nye New Bedford, Mass. 

Bound Volumes of the Scientific American.— I have 
on hand bound volumes of the Scientific American,which 
1 will sell (singly or together) at $1 each, to be sent by 
express. See advertisement on page 270. John Edwards, 
P, O. Box 773, N. Y. 



HEW BOOKS AND PUBLICATIONS. 

Die Sahara, odbr Von Oasb zu Oase. "Von 
Dr. Josef Chavanne. A. Hartleben's 
Verlag in Wien, Pesth und Leipzig. 
1878. Lieferung I. & II. 
Two widely separated portions of the earth are at 
present, more prominently than all others, engagingthe 
attention of explorers— the Arctic regions, and the mys- 
terious interior of that dusky continent, Africa. To a 
portion of the latter country, full of importance and in- 
terest both from its extent and remarkable natural 
characters, the author has devoted his book entitled 
"TheSahara, orProm Oasis toOasis. " Thereis, per- 
haps, no region of the globe about which more errone- 
ous ideas popularly exist than regarding the Sahara. The 
notion usually held is precisely that of the old Roman 
geographers, who picture it as a boundless plain over 
which the wind continuously and sportively chases 
clouds of sand. The truth is, however, that we find 
here conjoined the sharpest contrasts of landscape 
character. Every gradation of landscape form is rep- 
resented—Alpine scenery in nowise inferior to that of 
Switzerland, wild, deep, rocky valleys, large and ex- 
tended mountains with snow-crowned Bummits, areas 
of luxuriant vegetation, a wealth of water which mani- 
fests itself under the form of lakes and rivers; then, a 
few hours farther on, almost imperceptibly, we reach 
bare, waterless plains, destitute of organic life and dot- 
ted with sandy dunes. A long residence and travels 
of many months in the northwestern part of the Desert 
have encouraged the author to sketch, in a popular, 
easily understood, and somewhat extended form, a pic- 
ture of the Sahara in its entirety which shall be true to 
nature. It is not his intention to give a description 
which shall meet the demands of the exact sciences — 
the book is rather designed to present to the gaze of 
the general reader a correct view of the natural charac- 
teristics of every part of the Sahara, and the life, man- 
ners, and customs of its inhabitants. Where words 
alone fail to give a correct idea of a landscape, a type of 
the people, scenes of domestic life, or forms of vegeta- 
tion, illustrations will be added to the text. The com- 
plete work will contain seven colored plates, sixty-four 
text illustrations, and a map of the Sahara. The en- 
tire work will be issued in 18 parts, of about 32 pages 
each, the first two of which have Just reached us. 

Unclaimed Monet. A Handy Book for 
Heirs at Law, Next of Kin, and Persons 
in Search of a Clew to Unclaimed Money. 
By Edward Preston. London: Reeves 
& Turner. 
The author, who has made a specialty of the subject 
treated of in this little work, has here brought together 
a large amount of curious, interesting, and valuable in- 
formation on unclaimed money, eccentric wills, and 
such kindred topics. Although evidently prepared 
more especially to meet the wants of the English 
people, it may not prove less valuable to some of our 
own countrymen, particularly those who are connected 
by ties of consanguinity with the " mother country," 
and who may perhaps, for that reason, have *' great ex- 
pectations " from that quarter. 

Arguments before the Committee on 
Patents of the House op Represent- 
atives, in February and March, 1878; 
pp. 355. Washington City: Thos. Mc- 
Gill & Co. 
We have here the arguments of Messrs. J. H. Ray- 
mond, G. H. Christy, 0. C. Coffin, H. D. Hyde, J. J. 
Storrow, George Payson, C. S. Whitman, A. H.Walker, 
Elisha Foote, Chauncey Smith, and S. A. Hurlbut, for 
and against the bill to amend the patent laws, now be- 
fore the House of Representatives. As we shall re- 
view at considerable length elsewhere the facts and 
arguments presented by these gentlemen, we need say 
no more here than that the volume contains very much 
of interest to all who have the industrial progress and 
prosperity of our country at heart. 

Messrs. W. Holberton & Co., of 117 Pmton street, this 
ci*-, have issued a new and enlarged edition of their 
catalogue and handbook for sportsmen, which we can 
^ully recommend to all desiring guns, fishing tackle, 
ca^ap outfits, sportsmen's clothing, sporting books, 
etc., as an excellent manual showing the best and most 
approved articles of the kmd. Mr. Holberton is an ex- 
perienced fisherman, and his advice may be relied upon 
when selection of goods is left to him, and at the same 
time his knowledge enables nim to offer a stock of all 
that is new and useful of the latest improvements in 
sporting tackle. The catalogue is finely illustrated and 
contains several excellent practical papers on angling, 
shooting, and camping. Its price is 15 cents. 




D. C. — By the application of the following 
rule you can solve the examples: Horse power=(area 
of piston in square inches) X (speed of piston In feet per 
minute)X(mean pressure of steam during stroke In lbs. 
per square inch)-^33,000.— J. L. & Co.— Your best plan, 
before making a change, is to have your engine and 
boiler tested, since it is possible that the engine IB 
wasteful, so that the boiler may be large enough.— J. 
W. S.— We could not do justice to the subject in these 
columns. If you have no opportunity to visit a rope- 
walk, consult some good encyclopedia. — S. B. and 0. 
S. A.— See answer No. 67, Scientific American, April 
20, 1878, and pp. 191 and 319, current volume.— C. E. 'I'. 
- You will find the information desired in full on p. 88, 
vol. 36, of Scientific American. We have not much 
faith in such instruments, — A. S. C. — See Sttpplement, 
No. 109, p. 1738.— T. J. F.— See p. 408, Soientitio Am- 



EEioAN, June 30, 1877.— G. I. W.— You do not send suffi- 
cient datafor the air pump,but you can calculate ap- 
proximately how much steam your engine will use per 
minute, and then make an air pump of sufficient capacity 
to deliver from 35 to 40 times as much weight of water. — 
T. C. — It is difficult to give a simple explanation, free 
from analysis, that is satisfactory, and the subject 
would require too muchspacef or these columns. You 
will find a popular description in Johnson's Cyclopedia. 
—J. D. W.— Any kind of hide that is thick enough 
can be made to answer. The best qualities of lace 
leather derive many of their advantages from the care- 
ful treatment to which they have been subjected. We 
arc not positive about the sample. — J. G. R. — You 
should make your wishes known through the " Business 
and Personal " column.— J. J. J.— It is probable that 
the circulation will be imperfect with the arrangement 
described, unless the pipes are quite large. — S. E. W. — 
If you will address a manufacturer you may obtain in- 
formation on the points referred to in your letter.— J. J, 
W.— Consult Nugent's " Treatise on Optics."— R.K.F. 
— The problem is one of those quibbles which can never 
be put to rest. It was discussed at length in the Scien- 
TiFio Akeeican,vo1. 27, No. 31, p. 330, and other issues. 
— W. H. D.— See answers Nos. 19and 22, p. 155, Scmit- 
TiFio American, of March 9, 1 »78.— H. P. C— The pre- 
mises on which your questions are put are incorrect. 
It is impossible to straighten the rope.— W. B. P.— See 
StiPPLEMENT, No. 30, p.315.— "Cincinnati."— It appears 
to us that the buildingwould be safer without lightning 
rods than it would be with rods put up in the way de- 
scribed.— C. E. O.— It may be that your magnet is not 
sufficiently powerful. It should hold about 1 oz. of 
iron. Use finer magnet wir^, and wind it directly on 
the magnet wrapped with one layer of writing paper. 
See answers 19, 15, and 33, p. 155, SoiENTiric American 
of March 9, 1878.— C. W. B.— It will be necessary to 
send sample of the water containing the animals re- 
ferred to before we can answer you.— J. C. H.— There 
are a number of devices of the kind referred to in your 
letter. You can probably obtain addresses by inserting 
a notice in the " Business and Personal " column. 

(1) E. W. asks: 1. What is meerschaum? 
A. Meerschaum (sepiolite) is a hydrous silicate of mag- 
nesia—silica 60'8, magnesia 27'1, water 13'1— 100. 2. 
Where does it come from? A. It is found in Spain and 
several countries at the head of the Mediterranean. 

(3) C. E. L. writes: I notice in the Scibn- 
TTFic American of April 6, 1878, p. 309, an account of 
the performance of certain telephone circuits not con- 
nected in any way with the wires over which the con- 
cert music was being transmitted. There was one in- 
cident that the papers had no account of, that took 
place on the wire of Dr. Speare, which is worked with 
Morse instruments and does not approach nearer than 
15 feet to the Western Union wires. He received the 
whole concert on an ordinary Morse sounder by placing 
a cylinder of cardboard over one of the coils, upon 
which he placed an ordinary ferrotype picture. The 
Doctor says he is frequently able to hear the Morse 
workfrom the Western Union wires in the same man- 
ner. 

(3) J. F. M. writes: The water at this 
place contains a large amount of lime. How can I pre- 
vent scale forming in the boiler? A. You should use a 
feed water heater with sediment collector, and fre- 
quently blow off. 

(4) F. M. C. asks: What will take the scale 
out of a steam boiler? The one I refer to is an upright 
of about 6 horse power. A. Without knowing the na- 
ture of the scale. It is impossible to recommend any 
specific remedy. By allowing the water in the boiler to 
become cool, after the fire has been hauled, and then 
letting it out, the scale is frequently so much softened 
that it can be brushed or washed off. 

(5) M. E. J. asks: What effort; in foot lbs., 
does it require to draw a 14 inch plow, cutting 6 inches 
deepj_thTough ordinary ground? A. For any special 
case, this could only be determined by experiment. 

What will make a cheap black paint to dip harrow 
teeth in ? A. We think tar thinned with turpentine would 
answer very well. 

What book will assist me in making drawings of 
models? A. Professor Warren's works are highly 
spoken of. See also the series of articles by Professor 
MacCord in the Scientific American Supplement. 

(6) H. K. writes: 1. In Barnes' "History 
of the United States," at the close of the description 
of the Atlantic cable, it is said that a message had been 
sent by a battery made of a percussion cap. Please 
explain. A. We believe the cap was filled with acidu- 
lated water, and in it was suspended a shred of zinc, 
thus forming a battery, in which the positive pole was 
the copper gun cap, and the shred of zinc was the neg- 
ative pole. 2. Is moist earth a better conductor of elec- 
tricity than water? A . That will depend on the kind 
of earth. 3. How is the Trouv^ moist battery con- 
structed? A. See SoiENTiPic American, November 84, 
1877, p. 333. 

(7) 6. H. 0. writes: I am making an electric 
machine, and a short time ago purchased a sheet of vul- 
canized rubber about ^ incTi thick and 15 inches in di- 
ameter for the plate. This was cut round, and prom- 
ised to do well. But it has commenced to curl up, and 
I cannot straighten it out. What is the cause of this, 
and is there any remedy forit? A. It may be that the 
rubber plate is not hard enough, or that it has been ex- 
posed to unaue heat, and sagged out of form by its own 
weight; however, you can straighten it again by placing 
it on a flat sheet of metal, held on the surface of boil- 
ing water. The rubber plate will become softened by 
the heat of the boiling water, and when it lies flat on 
the metai plate, the latter should be removed from the 
surface of the water and allowed to cool slowly, with 
the rubber plate on it. 

(8) E. F. 6. writes: In the SciENTiFia 
American ot April 6, 187§, p. 314, under the caption 
" How some mysterious boiler explosions may occur," 
it is stated that some theorists have put forward the 
idea that the steam had turned to gas. Can that be 
possible? A. Yes; by decomposition of the steam into 
its elements, hydrogen and oxygen, by chemical or 
electrical means. The statement in the case referred 
to, however, was mentioned as an absurdity. 



(9) J. C. asks : What is the simplest method 
of melting brass for smallcastings? A. In a plumbago 
crucible in a blacksmith's forge. 

(10) E. W. M. asks: What is the way to 
apply diamond powder to the edge of a soft iron lap? 
The lap is to be used in cutting glass. A. Witha brush 
and olive oil. 

(11) S. S. C. asks: Is any greater injury 
done to the bottoms of boilers, and also to grate bars, 
by the use of coke as fuel than by the use of coal? A. 
Generally, no. 

(13) J. H. A. asks: Will not a given 
amount of water (say 36 cubic inches) raise more water 
to a given height (say 40 feet) if applied on a breast 
bucket wheel 10 feet diameter under an 8 foot head, 
driving a force pump, than it would if applied to a hy- 
draulic ram? A. The wheel will probably give as much as 
twice the efficiency of the ram. 3. Is not a suction and 
force pump better (for that height) than a force pump 
alone? A. We doubt whether one has any especial ad- 
vantage over the other. 3. »oe8 it require more power 
to force a stream of water, say % inch, through a large 
pipe, say 12 inches in diameter,than through a % inch 
pipe? A. Quite the contrary. 

(13) A. J. B. writes; I have a small hori- 
zontal engine with cylinders x6 inches, running at 300 
revolutions per minute, mounted on a horizontal boiler 
of the locomotive pattern, 16 inches in diameter by 4 
feet long, with 11 2-inch tubes. 1. Is the boiler of suf- 
ficient capacity for the engine? A. We think so. 2. 
What shall I use to feed the boiler, an injector or a 
pump? A. An injector will answer very well. 3. What 
material is best for painting the engine? A. Black var- 
nish made from petroleum can be used. 4. Will not 
this engine, with 70 lbs. of steam, and cutting off at J 
Btroke, give fully 2 horse power? A. It probably will. 
In reference to other inquiries address the manufac- 
turers. 

(14) G. W. H. asks: If a ball were dropped 
from the surface toward the center of the earth, through 
a hole passing through the earth, would it pass beyond 
the center or stop when it reached its center? A. It 
would pass beyond, and return. 

(15) J. W. A. asks: How many lbs. can a 
good engine raise 1 foot from the ground if fed with 1 
bushel of coal ? What is the amount of power stored 
up in that quantity of coal? A. Good engines require 
from !!}i to 3 lbs. of coal for each horse power devel- 
oped per hour, or perform 1,980,000 foot lbs. of work, 
with the above amount of coal. 

It is said thatthe temperature of an Esquimaux snow 
hut is sometimes raised to 90° Fah., partly by the heat 
from the bodies of its inmates, and par' by two or 
three lamps burning. If so, why does the hut not melt 
down? A. The statement can scarcely refer to the 
walls of the hut. 

(16) T. W. G. writes; I am making a col- 
lection of coins, and would /ike a recipe for keeping 
them bright when exposed to the air. A. Thinned 
pale anim^ varnish is often used ; dry and warm the 
coin and dip quickly. Photographers' unsensitized col- 
lodion also answers well if the coin is not handled. 

(17) S. W. writes: I have read of a plan of 
felling trees by cutting through them with a platinum 
wire heated red hot by a battery. Please inform me 
further. A. The battery must be of sufficient power to 
readily heat the platinum wire to a very bright red heat; 
if the platinum wire is thin, less battery power is re- 
quired to do the same work, but the thin wire, when 
heated, is easily broken. 

What is the best brain food? A. That which is found 
to have the best effect on the system generally. 

(18) J. W. P. asks: What is the system of 
laying out a steam cylinder? I would like to know how 
much space it takes for 1 horse power. A. It will de- 
pend on the pressure of steam and piston speed. Thus, 
calling A the area of the piston in square inches, P 
the mean pressure in the cylinder in lbs. per square 
inch, and S the piston speed in feet per minute, 

„ AXSXP 

Horsepowers ^^^ 

From this equation the proportions of cylinder for a 
given case can be determined. 

(19) C. S. asks: Will you please define in 
plain language precisely what is the meaning of the 
phrase, " limit of elasticity " or '' elastic limit " so fre- 
quently used in discussions on the strength and quali- 
ties ot iron? A. As ordinarily used, the expression 
means the tensile force, in lbs. per square inch, that a 
material can bear without receiving an injurious set, 

(20) {V. G. C. asks: What substance is used 
with plumbago for coating the hulls of yachts, and 
what is the mode of applying? I do not mean a tem- 
porary coat *.o last just for a race, but a permanent coat- 
ing. A. We are not aware of any mode of applying a 
permanent plumbago coating. It is usually put on with 
tallow, and only intended for special work. 

What book gives information on rigging boats, names 
of ropes, in fact general information on the subject? 
A, Consult Luce's or Alston's *' Seamanship." 

(31) A. L. H, asks: Are locomotive engin- 
eers obliged to have papers? A. The regulations in re- 
gard to this matter vary on different roads, and you 
should make inquiries of the officials. We believe there 
are no State Jaws requiring locomotive runners to be 
licensed. 

(22) E. B. J. writes: I have tried plaster 
moulds to run metal to make a medal. It does not pro- 
duce sharp impressions. How can I make a copper 
mould? A. By cutting it out with die sinkers' tools. 

(33) G. D. M. writes: Please advise me as 
to fee best pipe for conveying water to house from well 
350 feet distant. We laid new iron pipe 1 inch in di- 
ameter last July, and have never yet been able to use 
the water owing to flakes of rust and fine particles 
which appear in the water no matter how long it is al- 
lowed tO' run. The pipe is not exposed to the air, but 
in the well is covered with rust a quarter of an inch in 
thickness. The stones of the well near the surface of 
the water are also covered with a yellowish rusty look- 
ing slime, A. Use lead pipe lined with tin. 
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(34) J. F. asks: If I condense ten volumBs 

of atmospheric air into one volume, and cool it, say, to 
40°, then allow it to suddenly expand to the original ten 
volumes, what will be its temperature? A. The fol- 
lowing formula are applicable to such cases, provided 
there is no loss of heat by radiation or conductipn: 
T = absolute temperature of air before compression; t 
=absolute temperature of air after compression; V= 
volume of air before compression; «?=volume of air 
after compression; P=pressure of air before compres- 
Bion; jOii^pressure of air after compression. Then 
t /V ,0-408 _ ip\029 

(26) E. M. F. writes: I wish to have some 
metallic cylinders cast, about 10 inches lonff. 2}^ inches 
in diameter, and j^g inch, thick. Lead is too soft. What 
cheap metal can be moulded as thin and be moderately 
strong? A. Soft or yeUow brass, or solid drawn brass 
tubing, might answer. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

A. T. B.— Principally a ferruginous clay. May be 
used as a cheap paint it properly calcined. — T. J. H.— 
It is a bituminous shale or clay slate. Itwill yield a 
small quantity of oil illuminating gas by destructive 
distillation. 

GOMMTTXIGATIONS RECEIVED. 

The Editor of the Scientific American acknowledges 
with much pleasure the receipt of original papers and 
contributions on the following subjects : 

Locomotive Strokes. By W. G. 

Protection against Torpedoes. By F. P. 

The Towne Scientific School. By H. H., Jr. 

Is the Nation Safe from Invasion? By C. S. 

The Weather and Rheumatism. Bj J. H. 

Treatment of " Rusty " Gold. ByJ.T. 

Claude Bernard. By H. M. D. 

Galvanic Action. By C. P. 

OFFICIAL. 

INDEX OF INVENTIONS 

FOR WHICH 

Letters Patent of the United States were 
Granted in tlie W^eeli Ending 

March 19, 1878, 

AND £ACH BEARING THAT DATE. 

[Those marked (r) are reissued patents."] 

A complete cbpy of any patent in tlie annexed list, 
including both the speciflcations and drawings, will be 
furnished from this oflHce for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 3T Park Kow, New York city. 



Alloy, bronze, K. C. Kirk 201,536 

Amalgamator, L. M. Boardman 201,321 

Animal trap, J. McMahel 201,546 

Ashes, separating breeze from, J. Coyne 201,390 

Axle box, R. B. Bason 201,393 

Axle box, J, A. P. Vanclain 201,469 

Bag machine, G. O. Lackey r. 201,425 

Bale band tightener, Sevey & Manz 201,361 

Bale tie, P. M. Logue 201,431 

Bed, camp, M. A. Stevens 201,468 

Bedstead fastening, O. H. Goebel 201,343 

Bedstead, wardrobe, w. Fay. 201,337 

Bevel, square, and level, W. P'. Walter 201,371 

Billiard cushion, H. W. Collender (r) 8,133 

Billiard table cushion, H. W. Collender (r) 8,132 

Bitbrace.C. H. Amidon 201,879 

Blanks, receiving and arranging, H. VV. Bassett.. 201,483 

Blasting powder, Graham & Ward 201,520 

Blind, outside window, J. Hester 201,415 

Blind stile mortising machine, Doane & Bugbee. . 201,506 

Boiler, sectional steam, J. \V. Hard 201,412 

Boilers, removing sediment from, T. C. Purves .. 201,446 

Book binding, I. Reynolds 201,450 

Boot and shoe machine, N. J. Simonds. ;. 201,457 

Boot, balmoral or laced, L . R. Stockbridge (r) 8,128 

Boot legs, device for stretching, J. H. Walker 201,370 

Brake, wagon, Keene & Van Order 201,428 

Brick machine, J. A. Gamewell 201,515 

Brick machine, P. H. Kells (r) 8,127 

Bridle bit, J. Stanley 201,566 

Broom- brace, C. H. Butler 201,496 

Bung and bush, J. Blair 201,491 

Burglar alarm, A. Beck 201,382 

Button hole cutter, A. J. Lytle , 301,432 

Button, lacing, G. W. Prentice 201,446 

Cake holder and cooler, s. W. Larrabee 201,538 

Can, metallic. Green & Wilson, Jr. (r) 8,126 

Can spout, A. L.Fisher 201,513 

Car, railway, J. C . Paul 201,595 

Car starter, W. Jasper 301,421 

Cars, draw bar for railway, G. F. Godley 201,517 

Carriage, child's, J. A. S . Simonson 201.561 

Chair, rocking, C. C. Nichols 201,440 

Chimney cap, J. W. Taylor 201,466 

Churn, J. Huebethal 201,528 

Churn, O. O. Moore 201,438 

Clamp, E. F.Gordon 201,407 

Corn sheller, Scharnweber & Barkham 201,859 

Cornices.mould for running plaster, J. Y. Brickey 201,498 

Corpse cooler, G. C. Hill 201,525 

Corset, I. W. Blrdseye 201,490 

Cotton opener and cleaner, R. Kitson 201,424 

Cultivator sleeve manufacture, 0. P. Buckingham 201,324 

Cut off, self-adjusting, W . Lowe 201,353 

Cylinder with steam jackets, Leavitt.Jr., & Jones 201,439 

Depot platform, L. J. Swett 201,571 

Diagrams, transmitting, J. M. Wolbrecht 201,473 

Digging machine, J. Coast 201,499 

Ditching machine, J . F. Watrlng 201,474 

Dough mixer, J. M. Stanyan 201,460 

Dredgingtongs, C. A Scanlan 201,559 

Drill, grain, J. R. Finch 201,841 

Drill grinder, A. K. aider , 201,449 

Drills, making twist, C. F. Jacobson 201,-530 

Drilling, etc., subaqueous, J. H. Striedinger et al. 201,569 

Egg carrier, Laflin & Elliott 201,426 

Ejrg carrier, P. Schulze SOI 453 

Egg carrier, J. L. Stevens 201368 

Egg cup, W. Starkey 201iS64 

Electrical currents, C. H- Wilson 801,37'4 

Elevatorf eeder, R. Marquis 201,648 

Engine for OOUon presses, U. B. Bmery 201,397 



Engine, rotary, L. Van Doren 201,574 

Engine, rotary steam, A. Siegrist 201,456 

Engine, wind. Croft, Sr., & Croft, Jr 201,334 

Fare box, M. M. Moore 201,437 

Faucet, lock, F. C- Llllis 201,430 

Faucet, measuring, Johnson & Everts 201,533 

Pence post, D. C. Johnson 201,422 

Fence post, D. K- Mabie 201,541 

Fence post, metallic, E. 0. McVitty 201,647 

Fence wire, barbed, T.- H. Dodge 201,507 

Filter, G. H. Moore 201,354 

Filtration, C. Gerson 201,516 

Fire arm, Henry & Fraser 201,524 

Fire escape. C. A. Sheldon 201,455 

Fire escape, J- Stengel 201,567 

Fish and animaltrap, G.Davis 201,604 

Flanging machine, Campbell & Richards 201,325 

Flour and meal chest, sifting, C - Romine 201,657 

Flue, H. R. Bash 201,484 

Flue cleaner, boiler, P. i. Pearce 201,555 

Flume, R. H.Campbell ... 201,326 

Funnel, D. Williams 201,472 

Furnace, gas, N. Will 201,681 

Game apparatus, C. Eusten 201,398 

Garment supporter, T. J. Carroll 201,327 

Gas apparatus, C. Holland 201,627 

Grain binder, A. S. Hoyt _ 201,346 

Grapple, A. L. Larwill 201,427 

Grate for Are places, J. Moore, Jr 201,549 

Gymnastic apparatus, J. S. Chamberlin 201,328 

Harrow, J. K. Miller 201,435 

Harrow, J. W. Pearson 201,554 

Harrow, Smith & McCulley 201,363 

Harvester, G- H. Spaulding 201,563 

Harvester, C. Wheeler, Jr '. 201,579 

Harvester, cotton, 1. Boone 201,384 

Hat brims, machine for curling, T. Lees 201,351 

Hat and cap, sweat leather, w - J. Van Home 201,575 

Hatchway, L. Pare - 201,856 

Haversack, J. H. Lambert ,.... 201,587 

Heaters, register box for, J. Moore, Jr , 201,551 

Hinge, lock, P. Aaams,.Jr 201,476 

Hoe, W.-H. Eggleston 201,895 

Hog dressing machine, I. Boone 201,385 

Horses, toe weight for, C. Ferrier 201,339 

Horseshoes, W. Dickinson 201,335 

Hose carriage, C. Castle ^l,^ 

Hot air apparatus, E . Moreau 201,439 

Hub boring machine, J. Kritch 201,360 

Hub, W. H. Wright X01,58S 

Irrigating apparatus, C- D.Page 201,442 

Ivory Imitation, J. W. & C - M . Hyatt 201,348 

Jewelers' soldering tweezers, C. F- George 201,404 

Key fastener, J. r. White 201,373 

Knitting machine, A. Reichenbach 201,447 

Lamp, F. B. Squire 201,565 

Lamp chimney, E. S. Drake 201,509 

Lamp extinguisher, A. Hall 201,411 

Lamp extinguisher, L. W. Swem ; 201,570 

Lamp, shoemaker's, A. Rosenstjerna 201,358 

Land roller, A. H- Ufford 201,368 

Latch, gate, W. F. Golden 201,406 

Latch, reversible, I. E. Van Benthuysen 501,573 

Leather stuffing machine, J. W. Hlldreth 201,526 

Lewises, Graham & Dennison 201,409 

Lifting jack, Tichenor & Dexter 201,467 

Lifting jack, etc., A. W. Comstock 201,502 

Lighting device, W. W. Batchelder 201,485 

Lock, bag, A. Oberndorf er 201,552 

Lock, permutation, G . W . Youmans 201,375 

Lock, time, P. F- King.-.., 201,535 

Lock, trunk, J. Arnold. - .'. 201,480 

Locks, striker for spring, W. H. Taylor 201,572 

Lubricator, W. A. Clark 201,332 

Lubricator, loose pulley, w. G. Beach 301,487 

Lubrlcator,G. W. Farnham .'. 201,402 

Lumber, drying, G. Woods (r) 8,129 

Lumber, running through flumes, N. P. Chipman. 201,330 

Machinery, driving light, M. Everhart 201,399 

Manhole and cover, T. Kerr 201,349 

Marble, artlflcial, J. 0. Williams 201,580 

Meats, powder for curing, E . Gorges 201,344 

Metals, expanding and contracting, G. W. Ford.. 201,403 

Mill for pulverizing, J- W- Hyatt 201,347 

Mirror and other frames, G. Eastman 201,394 

Mirrors, T. Carney 201,497 

Moulding in sand, Aiken & Drummond 201,377 

Motor, water. W. P. Eyster 201,611 

Motor, water, G W. Stith 201,464 

Motor, weight. A- Barker •.■201,432 

Mower, B. Eickemeyer 201,396 

Mud pipe cleaner, H. Green 201,410 

Musical Instrument, valve action, T. Artaud 201,380 

Musical top, T. W. Harrison 201,315 

Nails, picture, W- B- Jones 201,584 

Neck tie retainer, O. P. Hurd 201,419 

Numbering machine, C. Bwing 201,401 

Oil cup, A. S. Smith 201,362 

Oiling wheel axles, H. D. Goodrich 201,518 

Padlock, W. D. Spencer 201,564 

Painting machine, C- T. Brandon 201,322 

Paper pulp machine, Baxendale & Barry 201,486 

Paper pulp machine, J. G- Moore 201,550 

Pianoforte action, F, St. Amant 201,461 

Pin, dowel, B. P. Allen 201,378 

Planing machine, J. B. Stockham 201,366 

Plant duster, J. O'Brien 201,441 

Planter attachment, Armsworth & Brown 201,479 

Planter, O, Berryman 201,489 

Planter, O.C Green 201,521 

Planter, O. B. Seamanseta! 201,454 

Planter,P. B.Doty 201,508 

Plow, J. C. Carpenter 201.387 

Plow, L. Eberle, Sr., etal 201,510 

Plow, J. Pollock 201,355 

Plow, T. I. Wade 201,576 

Plow, C. A. Weed 201,471 

Plow cutter, VVansbrough & Speer 201,470 

Press, cotton and hay, G. W. Soule 201,465 

Piess, hay and cotton, P- K. Dederlck (r) 8,130 

Printing machine, G. Rosqulst 201,558 

Printing, transfer sheets for, C. T. Moore 201,436 

Pulping machine, F. A. Cushman 201,501 

I Pump and condenser, Et. M. Marchant 201,542 

j Pump, ship's, J. Edson 201,336 

! Pump valve, Tregoning & Hastings 201,468 

Railway, street, J. R. Beckett (r) 8,126 

Rake, hand, J- Benedict 201,320 

Rake, hand hay, D . J. Starrett 201,366 

Range, J- Brlggs 201,494 

! Sampling glass, molasses, W. M. Rich 201,448 

Sash fastener, J. G. Beecher 201,383 

I Sash holder, G. W. Grafflin, Jr 201,408 

Sawguide, F. Clark 201,498 

Saw mill head block, W. H. Abrama 201,376 

Saw set, G. W. Atkins 201,481 

Saw sharpening machine, T. Hodgson 201,416 

Saws, fastening the ends of band, O- Pratt 201,44 

Scarf ring. R. Waterhouse 201,577 

Scissors, T. R. Wright 201,475 

Screen, Altenburg & Hill 201,478 

Screen, P. Finders ,,,,, 201,612 



Screw driver, J. B. West 201,872 

Seeding machine, Westcott & Halteman 201,578 

Sewer gas trap, P. E. Cudell 201,391 

Sewer pipe sockets, A. P. Foster 201,342 

Shaft supporter for vehicles, B- L. Chamberlin... 201,329 

Shingle shaving machine, J. W. Davenport 201,508 

Shirt, A. D. Marr 201,488 

Shoe fastening, S. T. Sanford , .201,451 

Shutter fastening, P. N. Horsley 201,417 

Skirt supporter, J. Jenkins 201,531 

Sled, T. Graether 201,519 

Sleigh, J. W. Post 201,556 

Soldering tool, P. P. Haines 201,522 

Spindle, bobbin socket, VV. F. Hastings 201,414 

Spoon, medicine, E. K. Walker 201,369 

Spring, car, W- P. Ilansell 201,528 

Spring coupling, M. L. Ballard 201,381 

Spring, door, Z. Cobb 201,500 

Springs, utilizing worn out, P. Hutchinson et ol. . 301,420 

Stalk puller, J- H. Smith ^.. 201,562 

Steering apparatus, T. Spear 201,360 

Stocking supporter, J. Jenkins . 201,532 

Stools, adjustable back for, T. J. Ross (r) 8,131 

Stump extractor, VV. K- Puller 201,514 

Sucker rod socket or drill grab, B. Brlney 201,386 

Suspender clasp, J. W. Smith . . ; 201,458 

Suspender socket, C. J. Lauderbach 201,428 

Syringe, hypodermic, T. S.Parker 201,443 

Tachometer or speed indicator, E. Buss 201,495 

Telegraph wire. Insulated, M. H. Alberger 201,477 

Telegraph wire insulator, J. Matthewman 201,544 

Telephone, speaking, A. G. Bell 201,488 

Thrashing machine, E. S. Churchman 201,331 

Tile laying machine, J. I. & W. J. Mettler 201,648 

Tobacco cutter, J. Parrar 201,338 

Tobacco pulp, ^coating paper with, T. J- Ferguson 201,340 

Tongue support, wagon, L. D. Brown . . .". 201,828 

Toy revolver, Dahler & Hoffmann 201,392 

Trace carrier, S. S. Sargeant 201,462 

Track clearer, C. Bopp 201,492 

Truck, car, S. Lord , 201,540 

Truck for street cars. S. Lord 201,539 

Valve, Little & Smart 201,352 

Vault, E . Harkness '. 201,413 

Wagon bolster plate, Crocker & Wilcox 301,333 

Wagon jack, M. J. Hurd 301,539 

Wagon jack, S- Smith 201,459 

Wagon, side bar. W. H. & W . H. Colby 201,389 

Wagon top, R. VV. Thompson 201,367 

Washbasin valve, J. S. Gilbert 201,405 

Washlna machine, McGraw & Gllbaugh 201,434 

Watch and locket swivel, B . T . Pace 201,857 

Watches^ calendar for, E. H. Hull 201,418 

Watches, pendant for, P. Stefiany 201.462 

Water meter and motor piston, J. C. Dennert 201,505 

W ater wheel, turbine, L . D . Wynkoop 201,584 

Wheel guard, G- R. Maugham 201,545 

Wind wheel, M. Everhart , 201,400 

Windmill, P. W. Shellabarger 201,560 

Window shade, T. H. Paling 201,653 

Wire manufacture, W. Wllmsmann 201,582 




CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirtt 
tears' experience, and now have imequaled facilities 
for the preparation of Patent Drawings, Speciflcations, 
and tlie Prosecution of Applications for Patents in the 
United States , Canada, and Foreign Countries. Messrs , 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights tor Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents tmd liow 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

JPorei(jn I'atents.—We also send, free of charge^ a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in .England and sonifi other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HtiNDRED AND riFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an. English patent is 
$76; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of J*a<eM<»,— Persons desiring any patent 
issued from 1836 to November 36. 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
speciflcations . 

Any patent issued since November 27, 1867, at which 
time the Patent OflBce commenced printing the draw- 
ings and sneeiflcations, may be had by remitting to 
this office $1. 

A copy of the claims ot any patent issued since 1836 
will be rumlshed for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States, patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee, and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address _ 

MTJlftT & CO., 

Publishers SCIENTIFIC AMERICAN, 

3r Park Row, N. Y. 

BRANCH OFFICE— Corner of F »nd 1th. Streets, 
WashiHgton,D. C, 



Inside Page, each insertion - - -75 cents a line. 
Back Page, each insf rtion - - - - $1.00 a line. 

(About eight words to a line.) 



„ ? may head advertisements at tlie same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



TPT PPHnUr Magnets, 50c. Handles, black walnut, 
lJJLJjrnUl'lll_60e. Spoojs containing U oz. 38 wire, 



76c. each. A. D. HARD, 138 Blackstone se. 



oz. e 

08 ton, Mass. 



Ithaca Calendar Clock. 




Indicates perpet- 
ually the hour of 
the day, the day of 
the week, the day 
of the month, the 
month of the year. 
Indispensable i n 
every business 
offlce. A necessity 
in every house. 
Manufactured i n 
flfteen (15) dlflfer- 
ent styles, to suit, 
from the most 
common house to 
the most elaborate 
banking or count- 
ing house, prices 
raneing from ten 
(lOj to fifty (50) 
dollars. 

Calendars print- 
ed in E agiish, 
Spanish, Portu- 

guese, French, and 
-erman languages. 

CataloKues, price 
lists mailed and 
enquiries answer- 
ed promptly on 
application. 

For sale by all 
leading jewelers in 
United States and 
Canada. 

Manufactory a t 
Ithaca, N. Y. 

ITHACA 

CALENDAR 
CLOCK CO. 



THE FLOW OF METALS. BY DAVID 

ToWNSEND. Valuable experiments, with ten engrav- 
ings, on Punching through thick plates. Evidences of 
aFlow of Metal. EfiTectof Flowon Dimensions, Density, 
etc., of Plate. Lines of Least Resistance, etc. Punch- 
ing with and across the grain. Practical Applications. 
Contained in Scientific Amekican Sdpplement No. 
119. Price 10 cents. To be had at this offlce and of 
all newsdealers. 



National Steam Pump. 

adapted to every possible duty. Jones' Celebrated 
Steam Trap, the most reliable one made. Woodruff's 
Patent Damper Regulator. Boilers, Engines, and Ma- 
chinery of every description. WILLIAM E. KELLY & 
BROTHER, 46 Cortlandt St., New York. 



BALL'S TELESCOPIC 

And other JACK SCREWS. 

ALBERT BRIDGES, No. 46 Cortlandt St., New York. 



TO RAILROAD MEN. 

The Railroader, a fine large 16-page monthly, filled 
full of matter of special interest to every man connected 
with a railroad, will be sent on trial six months for 
50 cents— 6 copies 6 months $2.50. This makes it the 
cheapest as well as the best paper of the kind in the 
country. Give it a trial. Address 

THE RAILROADER, Toledo, Ohio. 
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LIQUID FUELS. BY H. AYDOJST. A 

paper read before the Institution of Civil Engin ers, 
London. The five methods of burning liquid fuel, C. J. 
Richardson's, Simm andBarff's, Aydon's, and Dorsett's. 
Practical Working of each method, and comparative 
economy. Contained in Scientific American Strp- 
PLEMENT No. 119. Price 10 cents. To be had at this 
offlce and of all newsdealers. 



TELEPHONE 



HOLCOMB'S Improved Acoustic 
Patent Applied Fop. 

For short lines the best and cheapest Speaking Tele- 
phone manufactured. I have a test line of over 1 mile 
in length that transmits the voice with such power as to 
be heard distinctJy in all parts of an ordinary room. 
Illustrated circulars for stamp. Address 

J. R. HOLCOMB, Mallet Creek, Ohio. 



Improved Slide Valve for Steam Engines. 

Gives a third more power with less fuel. "Can grind 
40 bbls. flour with three-fourths cord wood. Beat it who 
can."— B. P. Perry, Richmond, Iowa. Agents wanted. 
Circulars free. F. TALLANT, Burlington, lowa. 



VIMVfi-il? How made In one day of Cider, Molasses, 
VlliLUflu. Wine, or Sorrfium without using drugs. 
Address, with stamp, J. H. IjAUteebach, Zanesville, O. 



PARTS OF TELEPHONES, BAR MAG- 

NETS, Wound Bobbins of finest Silk-covered Wire, 
Binding Posts, etc., sent anywhere by mail or express. 
For information, prices, etc., address 

J. H. BUNNELL, 112 Liberty St., N. Y. 



MANUFACTURERS OF MACHINES OR 

Instruments suitable for England, India, or the Colon- 
ies, are requested to communicate with the advertisers, 
who have an extensive and well established connection 
in those markets and make a specialty of the goods 
referred to. Ample references will be given. Address 
J. J. WAINWRIGHT & CO., 
Cambridge Street Buildings, Birmingham, England. 



(i;cnn-FOR SALE-12x30 variable Cut-off Allen Engine, 

ipUUU now running. Also Steam Launches, great speed, 

BOYD & CHASE, N. Y. 



runnmg. 
and superior Boat Machinery. 



"THE EAGLE CLAW." 

The best Trap i n the World for catching 

FISH, ANIMALS & CAME. 

One b ait mil catch 

Twenty TiBh. 

j No. I, ftr ordinary fishing, small game, &c.3Sc. 
No. 2,forIarge fish, mink, musk-rats, &c. ysc- 

/Sentbymail. STENT & CO., 

Sole Mfrs., 132 Nassau St., New-York, 
ndfor Catalogue of useful novelties and mentionthispaper. 




THE GEOLOGICAL ANTIQUITY OF 

Flow6rs and Insect^. By J. E. Taylor, F.G.S. A plain 
comprehensive review of the subject, bringing forward 
many instructive facts; with six illustrations. The 
invariable correlation between insects and flowers. 
How they are fossilized. Fossil botany. Geological 
Evidences of Evolution. Correspon<^enc e in the succes- 
sion of Animal and Vegetable life. Flowers necessary 
to Insects, and Insects necessary to Flowers Insects 
and Plants in the Devonian, the Switzerland Lias, the 
English Stonesfield Slate, the Tertiary Strata, the Coal 
Measures, a Greenland, and other formations. A Pecu- 
liar Aspect of Evolution. Contained in Scientific 
American Supplement No. 130. Price 10 cents. To 
be had at this office aad of all newsdealers, 
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!!New and Improved!! 
Engraving Process!!!! 

Perfect Substitute for Wood-Cuts. 




^*£E2&Fi 



< MUCH CHEAPEfT'JIlPP^roiWOODCUlS P 
state where you saw tUs. 



^RELIEF PLATES*^ 
in hard Type Metal j 

FOR 

! Newspapers Book 
>^fc. Illustration. ,^ 






BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading: Miningj 
M-aniifacturiii^,and Rail i*oad corporations in the United States and Foreign CountrieSa 
First Premium wherever exhibited, and hundreds of testimonials of the highest character, 
A NEW SIZE FOR PROSPECTING ANO LABORATORY USE. 

B^" AlIj Stone Crushers not made or licensed by us, containing vibratory convergent jaws 
actuated by a revolving shaft and fly-wheel, are infringements on our patent, and makers and 
users of such will be held accountable Address 

BliAKE OliUSHER CO., New Haven, Conn. 




WANTED 



Parties f'> represent us everywhere for 
our new Combined Plan for Operating 
Stocks. Profits sure. No "Puts "or 
"Calls.*' Ijberal pay. No interference w_th other b'si- 
ness. All kinds or bonds wanted. Ciiculars and private 
terms free. Lawrence & Co., Banker^, ^l Broad St., N. Y. 



THE TELEPHONE. BY R. M. FERGU- 
SON, F.R.S. Read before the Royal Scottish Society of 
Arts. Its Construction, Uses, and Working fully and 
philosophically explained, with, four illustrations. His- 
tory of the Telephone. The Eeia Telephone. Bell's. 
Wonderful sensitiveness. Difi'erence between the Gal- 
vanic and the Telephonic Impulse. A curious experi- 
ment. Theory of the Telephone. Molecular Vibrations 
of Metals. Magnetic Musical Sounds. Cause of the 
Sound. New Form of Telephone. Contained in Scien- 
tific American SupplementNo. 1'30. Price lOcents. 
To be had at this office and of all newsdealers. Also, 
in the same number, a Visit to the Inventor of the 
Phonograph. The Practical Uses of the Instrument in 
Cheaply reproducing Music. How the voice of the 
Prima Donna and the Elocutionist may be multiplied 
and preserved to all time. Usefulness of the Phono- 
graph to the Blind, to Advocates, and others. Price of 
the Phonograph. An Improved Form, etc. 



FORCE OF WIND. HOW TO ESTIMATE 

the Necessary Strength of Roofs. Towers, Tall Chimneys, 
etc., to withstand the Wind. The Solution of all Prob- 
lems of the kind, with numerous Formula. Contained 
in -Scientific American Supplement No. 109. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



SPARE THE CROTON AND SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D, ANDREWS & BRO., 414 Water St., N.Y., 
whocontrolthe patent forGreen's American Driven Well. 



VANnERBURGH, WELLS ifc CO., 

18 Dutch St., cor. J ulton, N. Y. ENGRAVERS' BOX- 
WOOD, MACHINIBTS'PATTERNS & Brand Letters. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 



FOR SALE.— A No. 3 GOLDING & CO.'S 
Self-inking Printing Press, 12 fonts of card and business 
type, borders and cuts; cost $72; almost new; can be 
had for $50, by addressing 

A. J. BINLEY, 1531st St. .Albany, N. Y. 



IMAYiC 




Perin "R and -Saw"R lades . 



"Know all Men by these Presents: That we, Pei-iii, 
Panhard «fe Co., of Paris, France, have this day 
withdrawn the agency for the sale of our Band-ilisiw 
-Blades from Mess. Richards, London * Kelley, and 
Mess. London, Orton &. Berry, successors to Mess. Rich- 
ards, London * Kelley. Phil., and appoint Mess. 

J- A- FAY «3c CO- 
of Cincinnati, Olilo, U. .S. A., to be our sole and ex- 
clusive agents for the entire States and territories of the 
United States of America, with full power to prosecute 
all infringements and illegal use or abuse of our trade 
mark. Made in Paris. France, January 1, 187 8." 
Witnesses: PEBIN, PANIIARD * CO., 

W. Tabazin. Successoi-s to Perin «& Co. 



Beams & Girders 



THE UNION 'IRON MILLS, Pittsburgh, Pa., Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces usto call the spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andby referenceto page852& 54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of fire proof buildings— lH E 
COST (^AN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided, and the serious lossesandin- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pleasedto furnish estimates lor all the Beams 
complete, for any specific structure,so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh. Pa. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent* leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YOlUi. 



EAGLE FOOT LATHES, 




Improvement in style. Reduction m 
prices April 20th. Small Engine Lathes, 
Slide Rests, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

VTM. L. CHASE & CO., 
95 & 97 Liberty St.. New York. 






ShlESMEN 

WA NTED 

KA Best Mixed Cards, with name, in case, lr!c., or 25 
OU no 2 alike, 10c. Outfit lOc, Dowd & Co., Bristol, Ct. 



A Month and Expenses 

, selling to DEALERS t — ' " ~ 
SAMPLES FREE, I 
Bend 3c. STAMP to \ 
lioBurciiQswer. i). FOSTER & CO .Gin 



Pond's Tools, 

Engine Lathes, Planers, Drills, A'C. 

Send for Cataloeue. DAVID W POND, Successor to 
LUCIUS W. POND. Worcester, lUaess, 






OOI.D PIATBD WATCHES. Cheape- 1 
in the known world. Sample Watch Free to 
■Agents. Address, A. Coclteb &Co.,Cliiuago. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E. GOULD & EBERIIARDT, N ewark, N. J. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

WITHERS Y. RUGG & RICHARDSO N, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 



$1200 



Salary. Salesmen wsntedtosellour 
Staple Goods to dealers. NopeddliD^ 
expenses paid. PermaaeDtemploT^ 
BiL'.a. address S. A. GRANT & CO., 
2, i, 6 it a Home St., CiQCicaati. 0. 



As will be seen from the above announcement, we 
have been appointed sole and exclusive agents, for the 
United States, of the Celebrated 

PERIN BAND-SAW BLADES! 

and can furnish any sizes and lengths that maybe re- 
quired, joined, filed, and set. ready for use. Special 

sizes and lengths, not in stock, will be imported— re- 
quiring about thirty days from receipt of order. All 

Blades will bear the trade Mark : Perin & Co. on one 

side, and J. A. Fay A Co. on the other. Genuine Perin 

Blades can only be procured from us or our agents, viz: 
The Oeorgre Place JTIach. Ag'ey, New Yorh; 

ITUlles Baird. PiUsburs^h; J. A. Fay & 4'o., 

^lacli. nepot. Chicagii ; James Jenhs, netrolt; 

J. A. Fay A Co., Mach. Hepot, iSt. T^ouis; J. H. 

Woolsey, St. Paul; H. P. €ii'*^sory & Co., San 

Franeisco. im^J. A. FAY * CO.. CIN., O., 

NTi'S.of-all kinds of Wood.u'orkingMaehtnery. consisting of 10,000 acres of land, situate in the County 
_,^„____^ _. . _T,_ ^_ . ,_._^ . ^,^ „ . _.,^ of York, in the Province of New Brunswick, on St. 

COVERED BARN YARD AKD FARM l Johns River and Shogomoc Creek. Land heavily 

timbered with Hemlock, Spruce, and Hard Woods. 
In connection therewith is a flrst-class Water Power 
Saw Mill, Seven Dwellings, Store House, Blacksmith 
and Carpenter Shops, and other improvements. Pro- 
ducts can be marketed with equal facility in Europe 
ur the States. To parties wishing to engage in the 
manufacture of lumber and bark extracts a rare op- 
portunity is offered. For further particulars, address 
FRANK L. JONES, Owego, Tioga Co., N. Y. 



H. A. ROGERS, 

19 tTolxxi. €ttzreet, ^. ^S". 



MACHINISTS' SUPPLIES, 

Best and Cheapest, 
EVERYTHING IN THE LINE. 




BARNES' FOOT 
CHINERY. 



POWER MA- 



1 f\ Different machines with which 
I J Builders, Cabinet Makers, 
I ^ Wagon Makers, and Jobbers 
I I I in miscellaneous work can 
X w compete as to Quality And 
Peice with steam power manufac- 
turing; also Amateurs' supplies. 
Machines sent on trial. 

Say where you read this, and send 
for catalogue and prices. 

W. F. & JOHN BARNES, 
Rockford, Winnebago Co., III. 



T^ /\ "IVr^^*^^ DRILL CHUCKS. 
* ^ i^-^k« ^.^1 Perfected and Price reduced. 
Manuf'dby the HULL & BELDEN CO., Danbury, Ct. 



A VALUABLE PROPERTY FOR SALE 



Buildings, Description and 4 illustrations of a Covered i 
Homestead on a Norfolk (Eng.) Farm. Directions for I 
Construction and Dimensions. Also How to Construct I 
a Covered Barn Yard, with engraving, dimensions, etc. 
SCIENTIFIC American Supplement, No. 118. Price 
10 cents. To be had at this office and of all newsdealers* j 

f A TlTrO canmake $5a day in their own city or town, l 
iiiiUiriO Address ELLIS MAN'F'G CO., Waltham,Mass. ' 



Steel Name Stamps. 



N. v. STESCIL WORKS, 8J Nassau St., N. 1. 



IRWELL RIVER BRIDGE, MANCHES- 

ter.— J. G. Linde, engineer. 2 pages of engravings. 
SupPLEMKNT Mo. 76. Price 10 cents. 



PATENTS SOLD. 

For terms, address EUROPEAN and UNITED STATES 
PATENT EXCHANGE, 200 Broadway, N. Y. Box 2801. 



Patent Wood-working Machinery, Band Saws, Scroll 
Saws, Friezers, etc. Cordesman,Egan & Co., Cincin'ti,0. 



"OLD RELIABLE." TO KNOW ALL 

about the Best Piimp for Paper Makers, Tanners, Con- 
tractors, and ;f or irrigation, send for illustrated pamph- 
let, 78 pages. HEALD,BlSCO&CO.,Baldwinsvme,N.Y. 



BRADFORD MILL CO. 

Successors to Jas. Bradford it Co* 
MANUFACTURERS OF 

French Buhr Millstones, 

Portable Corn & Flour Mills, 
Smut Machines, etc. 

Also, dealers in Bolting Cloths Ul4 
General Mill Furnishing. 

Office &: Faotozy, 168 W, 2d St. 
CIXCIKNATI, O. 

^ J.R.Stewartj-Pres. "W.R.Dunlap.Sw, 

Cj"prigj3-lists sent on application. 




$57.60; 



Agent's profits per week. Will prove 
it or forfeit $500. New articles, just 
patented. Samples sent free to all. 
Address W. H. Chidester, 218 Fulton St., N. T. 



LOWE'S GAS-BURNING BOILERS. 

Eleven years' success. Process for gas combustion is 
in construction of boiler, and as durable, and, with 
Lowe's Superheating Steam Drum attached, less fuel 
(of any kind) , and first cost, will do the work, than any 
other blan of boiler or setting. Lowe's Straight Tube 
Feed Water Heater is warranted to give bofling feed 
water, and is simplest, cheapest, and best. LOWE & 
WATSON,Bridgeport,Ct., Boiler Makers and Engineers. 



LOCKWOOD'S TRADE JOURNALS. 



Foi' New Illustrated Catalogue of Fnnt loathes, 

Scroll Saws, Small Steam Engines and Amateur's Tools, 
send stamp to CHASE & WOODMAN, Newark, N. J. 
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PUMPING. 



Styles of Cards, lOc, or 10 Chromo Cards, lOc, 
with name. J. B. HUSTED, Nassau, N. Y. 

Rider Compression En- 
gine. No steam, noise, 
' or danger. Especially 
for suburban residences. Pumps 2,000 to 200,000 gallons 
water per day. 

CAMMEYER & SA YER, '< 

93 Liberty (St., N. Y. 

HOW TO BUILD A CHEAP CATAMARAN, 

with Malay Rig, Four illustrations. Full directions for 
construction and dimensions of a simple, fast, handy 
boat in actual use. Contained in Scientific Ameiucan 
Sitppi,e,mi<:nt No. 117. Price 10 cents. A'so, in same 
number, description and full dimensions of the new 
yacht Intrepid. To be had at this office an lof all news- 
dealers. 

Eoiilfs Patent tlmm Motion 

Paneling, Va- 
riety Moulding 
& Dovetailing 
Machine. Cuts 
1 anels of any 
design or style 
of mould in the 
<iolld wood with 
neatness and 
dispatch. 

Is a first-class 

-->haper, Edge, & 

croll Moulder. 

Does general 

Do V etail ing 

with thick or 

iiiple, Durable and 

tW Send for Pamphlet 

of work . Im prove d 




THE PAPER TRADE JOTTRNAl., 

Weekly, 14.00 per year. 
THE AMERICAN STATIONER, 

Weekly, ^.Onayear. 
THE WINE AND FRUIT REPORTER, 

Weekly, $3.00 a year. 

THE .TEWEI.ER, SILVERSMITH AND 

WATCHMARER, Monthly, $1.00 ayear. 

THE MILLER'S JOURNAL, 

Theoldest and best paperdevoted to the Mill- 
ing, Flour and Grain Trades. Publishedmonthly; 
subscription, $1 00. 

The AMERICAN MAIL and EXPORT 
JOURNAL is devoted to the advancement of 
the American Export Trade. This Journal is the 
pioneer in the field it occupies. It circulates In 
all part s of the world, and is an unrivaled medi- 
um to reach the Foreign Trade. Published every 
month, in one edition, for all countries. Sub- 
scription, $2.50, postpaid to any country In the 
world. All communications addressed to 
HOWARD LOCKWOOD, Pub., 

TiDuane St.,N. Y. P.O.Box5514. 




ON THE PRESERVATION OF WOOD. 

By J. Ci.ARK Jefferson, A.R.S.M. How to store 
timber. How to measure timber and judge of its quality. 
Ciusesand Prevention of Dry and Damp Rot. Dura- 
bility and Preservation of timber in Mines. The three 
methods of Artificial Preservation: 1. Coating timber 
with Tar. etc. 2. Removing Sap by water or by steam. 
3. Impregnating the wood by a solution of common salt. 
Sulphide of Barium, Sulphate of Zinc and Copper, etc. 
A valuable practical paper. Contained in Scfkxtific 
American Supplement No. 119. Price 10 cents. To 
be had at this office and of all newsdealers. 




hm stuffs. 



VERTICAL SCIENTIFIC GRAIN 

Mills and Black Diamond Mill Picks are our 
specialties. Before purchasing elsewhere 
send for price list. 

A. W. STRAUB & CO., 
2231 Wood St., Philadelphia, Pa. 

PATENT MINERAL WOOL 

Incombustible. The best non-conductor. For illustrated 
description see Scientific American of January 12th. 

A. D. EliBERS. 
P. O. Box 4461. 26}4 Broadway, N. Y. 



^^^HB^%H SAFETI HOISTING 

^/ I lO Machinery. 

OTIS BROS. & CO., No. 348 Broadway, New York. 



ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific Amp:rtc AN Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



=^Eflicient, 

' (,nd Sample __ _ _. _ _,. 

_ stolid Steel Cutters for all kinds of 

Variety Moulders made to order, and warranted by the 



B. €. MACHINERY CO., 

Battle Creek. mich. 



BELT PULLEY, 

Lightest, strongest, and best made. Secured to the Shaft 
without Keys. Set Screws, Bolts or Pins ; also. AdpL^table 
Dead Pulleiis and Taper-Sleeve (Jnvpllnns. S(^nd for cata- 
logue. Address Taper-S^-eeve Pulley Works, Erie, Pa. 



RUBBER TYPE! 

paratus, $1.50 by mail ; sample of Type and circurar, 6c 
' Address RUBBER TYPE CO., Mallet Creek, Ohio. 

^InlvprcalHand Planer, 

Jndson's Patent. 

Model makers, jewelers, 
and metal workers- gen- 
erally, find this tool of 
I great value. Prices re- 
educed. Send for illus- 
f trated catalc^ue of Plan- 
^er8,Iron Cutters, Shears, 
Punches, Universal 
( Ratchet Drills, &c. Man- 
S ufactured excjusively by 
'OLD COLONY RI\^T 
CO. I Kingston, Mass. 



THE DINGEE & CONARD GO'S 

BEAUTIFUL EVKR-BIiOOMINO 



We oeliver Strong Pot Rosesj suitable yor immediate 
Howering, safely by mail, at all post-offices. 5 Splendid 
V arieties* your choice, alllabeled, for SS 1 ; 12 for S<J ; 19 
forS3:2Gfor$4_;35forS5;T5for$10;100forS13, 
Send forourNEAt GUIDE TO ROSE CULTURE, 
andchoosefromoverSOOfinestsorts. OurGreat Spe- 
cialty isgroioing and distributing Moses. THE DINGEE 
^ CONARD 00.,i?ose-Growers,WestGrove,Ohe8terOo.,Pa. 



BETON COT^ CRETE IN ARCHITECT- 

ure and Engineering, with 20 illustrations. Betoi: 
Bridge; Erie R. R. Portage Viaduct repaired with 
Beton ; Beton Dwellings and Fountain, Brooklyn.N. Y.; 
Beton Church ; Beton Culvert Lining, Erie R. R.; 
Beton Arches ; Church Tracery, &c.; Beton-lined Rail- 
way Tunnels ; Beton P.ivements; Crushing Strength 
of Beton ; Superior Strength of Beton Arches, etc. 
Contained in Scientific American Supplement, No. 
1 1 K Price 10 cents. To be had at this office and of 
all newsdealers. 



STEEL NAME STAMPS 15 CTS. PER LETTER, POST 
paid. Sl'EEL STAMP WORKS, New Haven, Conn. 
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MIXED CARDS, with name, Mc. and stamp. 
Agent's Outfit, 10c L. 0. COB & CO . , Bristol, Ct . 



NEW ROAD LOCOMOTIVES, BY 

Marshall, Sons & Co. General description and one en- 
graving. Supplement No. 56. 10 cents. 



Baker Rotary Pressure Blower, 




(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

2S18 Frankford Are. 

Philadelphia. 



$2500 



ayear. Agents wanted everywhere. Bus- 
inesa strictly lepiriirate.Particulars free 
Address J.tVoETH & Co.. St. Louis, ilo. 



■yi A n ■#' Tour Linen with Clark's Indelible 



Pencils. Sold at all stationers'. 



BAir-EY'S PATENT 



Hydrants & Street Washers. 



The best and cheapest in the market. 
Plumbers send for circular and prices to 

Bailey, Farrell & Co., 

Manufacturers of 

Water, Gas&SteaiD&oois. 

PIXXSBUR«, PA, 




THE SCIENCE of LIFE, 

OR, SEIiF-PRESERVATION. 

Two hundredth edition, revised and enlarged, just pub- 
lished. It is a standard medical work, the best in the 
English language, written by a physician of great experi- 
ence, to whom was awarded a gold and jeweled medal 
by the National Medical Association. It contains beauti- 
ful and very expensive steel plate engravings, and more 
tha,n5i; valuable prescriptionslor all forms otprevailing 
diseases, the result of many years of extensive and suc- 
cessful practice. 300 pages, bound in French cloth; 
price only $., sent by mail. The London Lancet says: 
*' No person f^hould be without this valuable book. The 
author is a noble benefactor." An illustrated sam^e sent 
to all on rec.ipt of 6 cents for postage. Address Dr. W. 
H. PARKER, i Bulflnch St., Boston. The author may be 
consulted on all diseases requiring skill and experience. 



' H.B. SMITH MACHINE C??; I 

^ SMITHVlUE,BUR.CO.N,J. ,..^S 



_C//iCULAf!S F/!e£^_ 



NEW UNITED STATES GOVERNMENT 

Rules in Respect to Boilers, Boiler Inspection, Stomp- 
ing and Testing of Boiler Plates, Fire Apparatus, and 
Boat Lowering Devices and Life Preservers. Instruc- 
tions to Inspectors, and Tests of Boiler Material are to 
be made and recorded. Requirements in Construction 
of Boilers. The Law in full, with List of Approved Fire 
Extinguishing, Life Saving, and Boat-lowering Appara- 
tus. Contained in Scientific American Supplkmknt 
No. 1 1 3. Price 10 cents. To be had at this oflflce and 
of all newsdealers. 



DIP nil V to sellourRubberPrinting Stamps. Samples 
Dl U In I free. Taylor Bros. & Co., Cleveland, 0. 



ICE-IIOirSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Supple.vient No. 59. Price, 10 cents. 




JENNINGS' WATER CLOSETS 

Prices Reduced ■ Send for Circulab 

94 Beekman Street New York 



Amateur Workers 

CAN FIMD EVERYTHING THET DESIEB IN 

ME Al FANCY WOODS, 

AND SEVEN BOOKS OF 

Beautiful Designs. 

Send 3-cent stamp for our New and Enlarged Catalogue 
and Price List (4th edition, just issued), to 

GEO. W. READ & CO., 

186 to 200 Lewis Street, ft. of 5th to 6th Sts., H. B, N. Y. 




Hiuuiiuuiiiiiiiij u ^ip 



Teases of 125 
movable let- 
tors, etcwith Small Tools of all kinds; also GEAR WHEELS, parts 
printing ap- of MODELS, and materials of all Isinds. Castings o£ 
Small Lathes, Engines, Slide Rests, etc. Catalogues free. 
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass. 






JAPANESE ART MANUFACTURES. 

By Christopher Dresser, Ph.D., etc Paper read before 
Society cf Arts. The Japanese Potter at Work. Curious 
mode of Making Scarfs. How the Japanese Print on 
Cloth. Japanese Process for Silk Ornamentation. Japan- 
ese Weaving. How Fine Japanese Fans are made. 
Japanese Method of Making Moulds for Ornamental 
Castings for Vessels. Bronzes, etc. Japanese Lacquer 
Manufacture. Curious Method of Decorating Lacquer 
Work. The Love and Pursuit of the Beautiful in Japan. 
A very entertaining, instructive, and comprehensive 
paper. Contained in Scientific American Sipple- 
MENT No. 115. Price 10 cents To be had at this office 
and of an newsdealers. 
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Inside Pase, each insertion . - . 75 cents a line. 
Back Pasret eacli insertioi^ - - • $1.00 a line. 

(About eight words to a line.) 

Engravings may head adi}ertisemeM8 at (Ae same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



LACKERS' VARNISHES, WHITE SHELLAC. 

W, ZINSSER & CO., 197 William St., N. Y. 

MANUPACTUEBRS SUPPLY STORE. 
Aeents for V. S. Salicylic Acid Works. 



PTTWfiTTTWr!- drop hammers and dies, for 

JT U m yjllia \j ^g^^in Metals, &e. 

TlTt TIOOTI0 The STILES &PARKERPRB88 CO., 
JrAJlibOJilO, Middletown, Conn. 



MACHINISTS' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVBN MANIJFACTUKING CO., 
Sew Haven, Conn. 



23^ wSg.s^' EVERTS STEEL SPRINGS. NEWYORKCITY 



AHEAD OF ALL COHPETITIOK. 



^"EJtellr^DIIiPfll^^ 




Lawn Mower 



Weigfhiujg from 33 
sP< 



Seven Sizes for Ham' Use. „ y_ .. „ 

to 51 lbs. Three Sizes for Horse Power. 

These Machines did an amount of work on the Cen- 
tennial Grounds equal to 10 years of ordinary use, with- 
our loss of time for sharpening or repairs— completely 
distancinfr al' competitors in tha' celebrated trial of 
6 months duration. GRAHAM, EMLEN & PASSMORE. 
Patentees and Manufacturers, 631 Market St., Phils,., Pa, 




liiquiri Paints, Roofing, Steam Pipe and Boiler 
Coverings t Steam Packing, SheathinKf Fire, Acid, 
and Waterproof Coatings, Cements, etc. Send for 
Samples. Illustrated Catalogues, Price Lists, etc. 

H. w. JOHXS m'f'g: Co., 

87 MAIDEN LANE, N. T. 



North's Pat. Uiiiversar Lathe Dog 

Is always in nearly perfect balance.' 
Always stands up square with the 
work, and will not " skew.'' 
SHELDEN G. NORTH, 

440 No, 12th St., Phila. Pa. 





TURBINE WATER WHEELS. 

New pattern. Increased percentage of power 

fiyen. Estimaiies given on ali kinds oi MU3 
tachinery. 

O. J. BOLLINGER, York, Penn. 



ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO., 

lilMITED, 

Boom 51, Coal and Iron Exchange, P . O. Box 3083 , N . T. 



B 



OGARDUS' PATENT UNIVERSAL ECCEN- 
j_> TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Com and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices. Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BO&AR- 
DUS, corner of White and Elm Sts., New York. 



Steel Castingfs, 

From H to 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for f orgings, or for malleable iron cast- 
ings requiring great strength. Send for circular and 
price list to CBtESTEE STEEL CASTING COMPANY, 
EVELINA STREET, FHILADEIjFHIA PA. 



1874, 1875, 

SOIENOE RECORD. 

A few copies of these splendid books are offered at 
the following very low prices. 

Among the subjects, the following are the most note- 
worthy, exhibiting in a condensed form a general ac- 
count of the Progress of the World : 

CHEMISTRY AND METALLURGY, 

MECHANICS AlHD ENGINEERING, 

ELECTRICITY, LIGHT, HEAT. SOUN0. 

TECHNOLOGY, THE USEFUL ABTS, 

BOTANY AND HOKTICULTUKB. 

AGRICULTURE, 

RURAL AND HOUSEHOLD BCONOMT, 

MATERIA MEDICA, THERAPEUTICS, HYGIENE:, 

NATURAL HISTORY AND ZOOLOGY, 

METEOROLOGY, TERRESTRIAL PHYSICS, 

GEOGRAPHY, 

GEOLOGY ANb MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Bachyearly volume contains about 600 octavo pages, 
including a large number of handsome engravings. 
They are bound in substantial ;and handsome bindiz^s, 
and will be mailed on receipt of $1.25 each. Address 

MUN^f & CO., PUBLISHBKS, 

37 Park Row, New York city. 

THE PEERLESS 

Portable Steam En- 
gine, for Agricultur- 
al and other pur- 
poses, from 6 to 10 
horse power, and 
Domestic Semi-port - 
f=able Engine, 2 and 4 
Hborse power. Noth- 
5ing cheap but. the 
fprice. Send for de- 
Mscriptive catalogue 
and price list to 
; A. B. LANDIS, Manufacturers, 

Cherry Street, Lancaster, Pa. 




Bound Volumes 

OF TBB 

Scientific American. 

At present, X have on hand the following bound 
Volumes of the Scientific American, which I will sell 
at $1.00 each, either singly or by the quantity. 



Old Series. 



Vol. 7.... 3 Copies. 
" 11.... 6 ^' 



" 18.. 
" 14.. 



Vols, of the Old 
Se ies contain one 
year's numbers, 
and the New Se- 
ries six months. 



New Series. 



Vol. 1.. 
" 2.. 



" 10.. 
" 11.. 
" J2.. 
" 13... 
" 14.. 



5 Copies. 
, 6 



New Series. 



Vol. 15. . 7 Copiei 
•' 16.. 8 ^' 
" 28. . 8 
" 32.. 16 " 



The books will be sent by express on receipt of price. 
Address all communications to 



wilson's new york city 
Copartnership Directory. 

1878-1879. Vol. XXVI. 

Containing the names of all copartnerships, special and 
otherwise, obtained from reliable sources, neatly com- 
piled and arranged in alphabetical order, just from the 
press,is now ready for delivery. Very useful to Law- 
yers, Bankers, Merchants, and others. Price Sa, and 
wij' be sent by mail, postpaid, on receipt of price. 
Address orders to 

THE TROW CITY DIRECTORY COy 

11 University Place, New Y ork. 
U preparation : WILSON'S BifSINBSS DIRECTORY, 
"-' XX."' '- 



Vol. XXXI., for 1878-9. 



OS NEW YEAR CARDS, with name, 20c. 25 
'**' Extra Mixed, 10c. Geo. I. Reed & Co., Nassau, N.Y. 



Randolph's New Ditcher. 




iJe«crsib!«, Double Ender. Doing work 
of sixty men, by horse power, at cost 
of six! Steam Machines, costing less 
than $10 per day to run, doing from 
|100 to 1140 work. Circulars from 
RANDOLPH BROS., 

Ill Broadway, New York. 



JOHN EDWARDS, 

P. O. Box 773, New York. 



Friedmann's Patent 

INJEOTORS and EJECTORS 

AretheMost Reliable and Economical 

BOILER FEEDERS 

-A.nd "Water Conveyors 

IN EXISTENCE. 

MANUPACTURED EXCLUSIVELY BY 

NATHAN & DREyPDS, 

NEW YORK. 
Also Patent Oilers and Lubricators. 

Send for Catalogue. 



Cut Brass Gears, list free. Grant, 94 Beverly St., Boston. 



SRf\TFACILlTIEiFOIi%Of!ME«V0E'^?N"i.f«^^ 



TO ADVERTISERS!: 



I We vill send 

I free to all ap- 

_^_____ _» plicants wn;> 

do any newspaper advertising, the third edition of 

Ayer & SON'S Manual 

FOR ADVERTISERS. 160 Svo.pp. Morecompleta 
than an^ which have preceded it. Gives the names, 
circulation, and advertising rates of several thousand 
newspapers in the Unitea States and Canada, and 
contains more information of value to an advertiser 
than can be found in any other publication. All lists 
have been carefully revised, and where practicablo 
prices have been reduced. The special offers aro 
numerous and unusually advantageous. Be sure to 
Bend for it before spending any money in newspaper 
advertising. Address N. W. AYER & SON, 
ADVERTismo AOENTS, Times Building, Philadelphia 



THE Ti?^ISriTE CO., 

STROUDSBURG, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



ALCOTT LATHES, for Broom, Rake arid Hoe Han. 
dies. S. C. HILLS, 78 Chambers St. N. Y. 



I*y^OUietei*S, ovens, Hotfllast^Plpes, 
Boiler Flues, Superheated Steam, Oil Stills. &c. 
HENRY W. B D LKLEY, Sole Manufacturer, 

149 Broadway, N. T. 



LEFFEL WATER WHEELS, 

With recent improvements. 
Prices Greatly Redncedi 

7000 in successful operation, 
FINE NEW PAMPHLET TOE 1877, 
Sent free to those interested. 
James Leffel !c Co,, 

Springfield, O. 
tog Liberty St., N. Y. City. 




An assortment of 
WOOD-W^ORKING IWACIIi:VER¥ 

made by Richards, London & Kelley (dissolved); also, a 
number of flrst-class MACHINE TOOLS (nearly as 

?ood as new) of Philadelphia construction, on hand and 
or sale. For list or inspection of machines and esti- 
mates, apply at the works of JOHN RICHARDS & CO., 
22d and Wood Sts., Philadelphia, manufacturers or 
Standard Gauges and other Implements. 



Prnnf ies Wnrifprl by a careful man before trying 
rrOOI IS W aniea a new thing, our catalogue 
shows atnvle testimony from those using Excelsior 
Portable Printing Presses that they succeed well in do- 
ing their own printing and save money. Presses $3 to $100. 
Catalogue mailed, 6c. Kelsoy & Co., M'f 'rs, Merideu, Ct- 



ROCK DRILLING MACHINES 

AIR compressors: 

MANUFACTURED BY BuRUIGhRoCkQrIU C . 
SEND FOR PAMPHLET. FITCHBURG I^A.SS. 




RiSDON'S IMPROVED 

TUEBINE WATER WHEEL 

Yielded atthe test of Turbines at Centen- 
nial Exposition the best results at ali stages 
Of Kate. Send for circular to 

T. H. RISDON & CO., 

Mt. Holly, N. J. 

Manufacturers of MILL lUAOHlNERr. 



Stones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOTE & SON, Buffalo, N. Y. 



THE ART OF MARBLING ON PAPER. 

By C. W. WooiNOUGH. How it is done. What pre- 
vents the mingling of the colors. Kinds of mucilage 
used. Action of the Gall. Practical Directions. An 
operation beautiful in its simplicity, and instructive as 
exhibiting the action of a natural law. Contained in 

SOIENTiriC AMERICAN SUPPLEMENT No. 11 9. Price 

10 cents. To be had at this offloe and of all newsdealers. 




Earrlsoii'ii NewlF Ivoreii 

LIGHT STANDARD 20 INCH 

Grinding Mill 

laie at New Hareo, Coiin. 

Grinding Capacity 
per hour, 

6 to 40 M±. 

Send for 
Dlust'ed Catalogue. 

Address 

W. A. Foskett, 

AMnistralor. 



A GOOD CHANCE ior the right sort of a man to 
engaare in manufacturing— wood or iron working line. 

Address J. DONCOMB, Erie, Pa. 



ESTABLISHED 1844. 

JOSEPH C. TODD, 

(Formerly of Todd & Rafferty), Engineer and Machin- 
ist. Flax, Hemp, Jute, Rope, Oakum, and Bagging 
Machinery, Steam Engines, Boilers, etc. I also manu- 
facture Baxter's New Portable Engine of 18T7, of one 
horse power, complete for $125 ; can be seen in operation 
at my store. I will furnish speciflcationsand estimates 
for all kinds o f machinery. Send for descriptive circu- 
lar and price. Address 

J. €. TODD9 

10 Barclay St., New York, or Patcrson, N. J. 



KOMENCLATURE OF BUILDING 

stones and Stone Masonry. By J. James R. Croes. 
William E. Merrill, and Edgar B. Van Winkle. 
Apaper read before the American Society of Civil En- 
gineers. An exhaustive article on Stone Cutting and 
Masonry, various Methods of Dressing, and Tools 
employed, with 34 illustrations. 19 Tools, illustrated, 
with Dimensions and How to Make. Squared, Quarry- 
faced, Pitched-face, and Drafted Stones. Rubble, Cut, 
Pointed, and Crandalled Stones, etc. Axed or Peaji 
Hammered and Patent Hammered Stones. Bush 
Hammered and Rubbed Stones, Diamond Panels. 
Rubble, Squared Stone, Range, Random, and Ashlar 
Masonry, 31 illastratious in all, with practical instruc- 
tions. Contained in Scientific American Supple- 
ment No. 113. Price 10 cents. To be had at this 
office and of all newsdealers. 



FIRELESS AND HOT WATER LOCOMO- 
TIVES. History of the inventions on this subject, giving 
Dates of Patents, etc., General Description and work- 
ing of Apparatus, etc. Contained in Scientific Ameri- 
can Supplement No. 111. Price 10 cents. To be 
had at this office and of all newsdealers. 



CAMERON 
Steam Pumps 

For Mines, Blast Furnaces, BoUiug 

Mills, Oil Refineries, Boiler 

Feeders, &e. 

For Illustrated Catalogue and BeAwxd Price List send to 
Works, Foot East 33d St., New York. 




The fact that this shafting has 7S per cent, greater 
strength, a finer finish, and is truer to gauge, t^n any 
otherin use, renders it undoubtedly the moat economical 
We are also the sole manufacturers of the Celebrated 
Collins' P at.Coupling, and furnish Pulleys, Hangers, 
etc.. of the most approved styles. Price list mailed on 
apnlication to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street; Chicago, 111., and Milwaukie. Wis. 
t^" Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121(3iambers St., N. Y. 



PERFECT 

NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied f orthe low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to pre serve the paper. 

Address 

MUNN & CO., 

Publishers Scientific Ameeioan. 



Portland Cement, 

KOMAN & KEBNB'S. For Walks, Cisterns. Founda- 
tions, Stables, Cellars fridges, Reservoirs, Breweries, etc. 
Remit 10 cents forPractical Treatise on Cements. 
S. li. Mebchant & Co., 63 Broadway New York. 



SHEPARD'S CELEBRATED 

$§0 Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scroll, Circular and Band Saws. Saw 
Attachments, Chucks, Mandrills, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateiu-s or 
artisans. 

H. J,, SHEPARD & CO., 

SS, 90 & 92 Elm St., 

Cincinnati, Ohio. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W, B, FRANKLIN Y, Presl J, M. ALLEN, Pres't. 
J, B. PIERCE, Sec'y. 



MACHINISTS' TOOLS 

Best quality at low prices. Radial Drills, Engine Lathes, 
Iron Planers, Car wheel Borers, Hydrostatic Presses, 
Axle Lathes. 

NILES TOOL. WORK8, Hamilton, Ohio. 
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H. R. WOIiTHINGTON, 

„ iJ39 BROADWAY. NEW YORK. 

Hydrauhe Works, Van Brunt Street, Brooklyn, 
Manufactures Pumping Engines for Water Works. In 
daily use at 100 stations. Also Steam Pumps, Water 
Motors and Water Meters. See Scientific a meeican 
StTPPLEMENT,January27th,1877. Prices largely reduced 
July 1st, 1877. 




TUNNELS AND ROCK-BORING Ma- 
chinery. By John Darlington. Particulars, Dimen- 
sions, and Methods employed in the Mont Cenis, St. 
Gothard, Hoosac Sutro, MusconGtcong, and Severn 
Tunnels. Rapidity of Work, Performances and Cost of 
Various Machines, Amount of Water, Compressed Air, 
etc., required, and nine illustrations. The Altenberg 
Zinc Mines, Aix-la-Chapelle ; Perseberg Mines, Sweden; 
Shaft at Salzberg Altenwald; Marie Colliery: Pierre 
Dennis Pit; Stahlberg Mnscn, Prussia; Gouley Colliery; 
Dryrook Iron Mines ; Sir Francis Level, Yorkshire ; 
FredericbsegenWrexam Mineral Mines; Johann Colliery, 
Prussia; Maesteg Tunnel; Cymbran; Dolcoath; South 
Crofty, Cornwall ; Carn Brea, Cornwall ; Ballacorkish, 
Isle of Man. For each Mine or Tunnel is given the 
Number of Holes in Heading, Character of Rock, Labor 
Employed, Time, Cost, etc. Contained in Scientific 
American Supplement No. 109. Price 10 cents. To 
be had at this office and of all newsdealers. 



tmpoetant for all coepoeations and 

1 MANP'G CONCERNS. -Buerll's W^atcll- 
man's Time Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.E.BVERK,P.O. Box 979, Boston, mass 
N.B.— The suitagainstlmhaeusersCcof NewYork, 
was decided in my favor, June 10, 187i. A fine was 
assessed against them Nov. 11 J876, for selling contrary 
to the order of the court. Persons buying or using 
Clocks infringing on my patent wlU be aeaffi with ac- 
cording to law. 



THE 

The Host Popniar Scientific Paper in the World. 
THIRTY-THIRD YEAR. 

Only $3.30 a Year inclndingPoBtaKe. Weekly. 
53 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
represent'ng Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture,NaturalHistory,etc. 

All Classes of Readers find in The Scientific 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoidinfr as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year-fH numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60 j three 
months, $1.00. 

Clubs.— One extra copy of The ScientipicAmbei- 
CAN Will be supplied gratis/oretiei-j/cluft of jive subscribers 
at $3.20 each; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement willbe sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 
37 Park Row, New York. 

The Postal Union.— Under the facilities of the 
Postal Union, the Scientific American is now sent by 
post direct from New York, with regularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, l year ; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn Sa Co., 37 Park 
Row, New York. 



THE Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 59 Gold St., New York. 
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